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B iij)oipaMMe Me>K/TyHapC).uu)ro i eo4»H3MMecKoro ro.ia 6o.ibUioe mccto 
laiiHMaer nayHCHHe nojiapnbix cHaiiiiii. ApKTHKa h 3naMHTejibHaH qacTb Ah- 
rapKTHKH noKpbiTU ceTbKj cTaHUHvi, (puTurpa(t)HpyK)uiHx Kecb He6ocB0fl b oa 
nil H re >Ke MOMCHTbl BpeMfHH. MHOI'He M3 3THX CTaHUHH OTCTOBT ApyP OT APY 
ra Ha paccToHiiMn 400 fjOd km m p;u [lo.io/Kenbi raK, 'i ro apn SAarcnpHHT 
Mbjx aTMoc4)epiibix vlviobmhx Ha AByx-iptx cianuMHX CyAy* ncwiy'iaTbCH ^oxo 
rpa(i)HH oAMMX H Tex >Ke cmmhhh. (l)HKCHpyK)niHe nx ripocipaHcxBeHHoe pac 
noAO>KeHHe. 

OAHoapeMeniii) c 4)OTOc'beMKoH iiojinpubix chhhhh na pHAe cxanuHft 6y 
ayi npoBOAinf.i'H oiieKTporpacjiHpoBaiiMO. iiaf).iK)AeHMe paAMOAOKauHOHHhix 
uTpa/Keiiiiii or cMMiiHii, 4)OT()rpa([)M>itHKO(‘ MmepenMe apKOCTefi h HeKOXopue 
apyrHe, dr.-Toe ciieiuia.ihiibie Hee.Te;ioBaiinM. 

Cio.it. iiinpiiKaH Mporpa.viMa Hee.ieAOBaiinH iioiiaAorimiacb iioTOMy, qro 
MJ>qeniie iumhhh nepcrieKTHBiio ;u/i iioHMMaiiHB cf)H3HqecKOH cymnocxH 
iipoueceoB u Hoiitjetjiepe m b e.iytae yeiieva iipMBeAex K co3AaHHK) MexOAOB 
iipoiHo.ta ce eocTOMMiiH ii.m am/Kc oTKpoet iiyiM aKTMBHoro BoaAeficxBHfl qe- 
•TOBOKa Ha Ht'itxHMe c.'ioM aTM()e4)epu n ycioBHC paciipocTpaHeHHB b ‘HHX pa 
AHOBOJIH. 

npniiiiMiiHa.ibiiafl ooHOBa kohctpvkuhh Kaxiep C-180 h C-180-S paa- 
pafioiatia hcxoah mi onbua McnoAbaoBaiiMH anaAorHqHbix npH6opoB b Myp- 
MancKe 3HMOK> 1949—50 r.r., onHcannoro b ZtoKJiaAax AH CCCP x. 102, 
.V" 3, 1955 r. B aiy ripniiuMriMa.ibHyio ochobv ObLTH BHeceHhi. oAHaKO, cyme- 
I'TBeMMbie yCOBepiiieHCTBOBailMH. 

BMecTo BbinyKAoro .TepKa.ia b KaMepe C-180 npaMeneHa aHa6eppa 
uHOHHaH KUMf)MManHM AByx c(})epnqecKHx aepKaA — BwnvKAoro h BorHyxo 
ro, B peayALTaie qero, Bo-nepBbix, vAaAocb yMeHbiuHXb Kpy>KOK pacceHHHB 
npaKXHqecKM ao ypOBHH onpeAeAHCMoro a66epauHBMH csexocHAbHoro oe-bCK 
THBa (JioTOKaMepbi h ciajio noaioMy ueAecooCpasHbiM npuMeHCHHe 35 -mhaah- 
MexpoBOH KHHonAeHKif; BO-BTopbix, B npoMe>KyTKe Me>KAy sepKaAaMH oKaaa- 
AOCb A^HC 1 BMTe^TbHOe H306pa>KeHlie HeSoCBOAa, H 3T0 AaAO B03MO>KHOCXb 
cKOHCTpyMpoBaib cneKTpa.ibHbiH npuGop C-180-S, coqexaiomHH b ce6e paa- 
peujaKDmyio cuAy meAeBoro cneKiporpacjia c MHHHMaAbHhiMH cBexonoxepHMH 
H 180-rpaAycHbiM yrAOBbiM oxBaioM 6ecmeAeBoro cneKxporpa^a. 

ApyrtlM npHHUHnHaAbHbIM yCOBepiUCHCTBOBaHHeM HBAHeXCfl KOMaHA- 
Hhifi IipH6op KaMepbl C-180, KOHipOAHpyeMbifl KOHXaKXHbJM XpOHOMCXpOM 8 
nosxoMy oOecneqHBaiomHH b oiyqae HaAo6HocTH BUcoKyto xoqnocxb CHHxpo 
HUSaUHH paOoTbl Bcex CXaHUHH 
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npHAOJKCHHe .No 2. nepewcHfa o6o3naMeHHH 
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KPATKAJ! XAPAKTEPHCTMKA M OCHOBHblE ilAHHblE 
. KAMEP C-180 H C-ISO-s 

HasHaMCHHe C-180 h C-180-S 

06e KaMepbi npeAHaSHaMeHbi HCcAeAoeaHHH noAHpHbi.\ cHBHHft 
Sthmh npnOopaMH ocHamcHa cetb cobctckhx noAapHbix rraHUHft bo bpcmb 
M oKAVHapoAHoro reotj^tnuMecKoro ro;ia (1957-1958 rr » 

llpMHUHn paOoTu 

ripiiHUHn paOoibi KaMepu 3aK.iiOMaeTCH b cAeAyJOUJeM; .lynw ot HeOec 
Horo CBOAa naaaioT Ha BbinyKAoe c4)enii>iecKoe aepKa.no. OrpasHBiiiHCb ot 
H ero, OHH nona^am na Bornyroe ofbopTiiiocrne aepKaio, pacnoAO>KeifTioe naA 
BbinyicibiM. B 4)OKyre nepxHPro -^epKa-na rKviyiaoTcH .ieiiv''TbHTeAbHoe naoSpa 
>KeHHe iieOecHoro cnoja. 

B C-180 'no H 3 oupa>KeiiMt' Henocpo ictbchho {})OTorpa4)HpyeTcn 410 T 0 

KaMepoH 'iepe3 KO.i.'i;iMannoHHyio .thhiv. 

B crieKrpa.'ibiioii KaMene C-180-S b iuockoct:! iiio 6 pa>KenHH iiocraB 
leHa Hie.Tii, nax iAniiiaacH b (jioKyce •io.i.ii'MaTopiioro oOxeKTHsa. napa.iAe.ib 
thifi nyiCK .ly’ieH nocAe Ko.iAHMaiopa noiiBAaer na AH(t4)paKUHOHHyKD 
lUCTKy; no.iyqeHHbift cricKip 4)OTorpa(})HpyeTCfl 4)OTOKaMepoH. 

KaMepa C-180 HMeer yroA speHHB 180° h noaBojiaer ha oahom ksap? 
noAyqaTb H 3 o 6 pa>KeHHe Bcero He 6 ocBO,aa. BK-uoMaa ahhhk) ropHSOHTa: OOuiHfi 
PHA npnOopa noKaaan na pHC. 1. 

CneKTpaAhHaH KaMepa C-180-S no^Bo.naeT noAVMarb na Ka>KAo.M cuast 
Ke cncKTpa Ayrn BepiHKaAa aahhoh 180° (BepiHKaAOM Ha^uBaeTCH Oojibuiofi 
Kpyr He 6 ecHOH c(})epbi, npoxoAHiuHii Mcpea Ane AHa.Merpa.'ibHO npOTHBonoAo>K 
Hhie TOMKH ropnaoHia 11 senHi). FoAOBKa npnoopa noBopa'iHBaeTca aab 
ycranoBKH meAH b ak)6om BepiHKa.ie. OOmiiii bha nniiOopa noKasan na 
PHC. 2. 

ynpaB.TeH:!e paOoTOH (f)oroKaMepbi — aBTOMaTH'ietKorc achctshh c 
AH craHUHOHHbJM ynpaBACHiieM. ocymecTB-THeMbiM ot KOMaHAHoro ripnOopa 
(pHC. 3), naxoAHHietocfl p .naCopaTopHOM noMeui,eHHH h cBHsaHHoro c KaMe- 
poft MHoro>KHALHbiM KaOe.ieM. KoMaHAHbiH npHOop sanycKaercH KOnraKTHbiM 
xpoHOMetpoM 6 -.MX, AaioiuMM no-iycenvuAHHe saMWKaHHH nepea 5 ceK 
(npeAycMOTpena TaK>Ke B03Mo>KHocrb paGoTu c oObiHHbiM oAHOceKyHAHbiM 
xpoHOMerpoM) . KoMaHAHbiii npHOop (jpecnemiBaeT oaho- hah a^chthmh 
H yiHyK) nepHOAHHHOCTb .HOBTopeHHB rjaAaHHOH riporpa.vtMbi cicmkh; npH 
onpeAeACHHOM saAaHHH nporpaMMW— AByx- hth nBTHMHHyTHyio nepHOAHH- 
bOCTb. KoMaHAiiwii npnOop .Mo>KeT ynpaBAHTb AByMB (J)OTOKaMepaMH noAByM 
HeaaBHCHMbiM nporpaMMaM. Oh h-mcct pasAHMiiue uenH nniaHHfl ot hctohhh- 
KOB nocTOHHHoro TOKa (aKKyMyABTopop H aHOAHbix OaTapeii) c HaiipflAceiiH- 
qvH 6 .3: 24: 30' 80 h 300 boaht 



Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100002-1 


Sanitized Copy Approved for Reiease 2010/05/18 : CiA-RDP80T00246A051100100002-1 






HaHOOvibiuee y;ia.fieHMe ctjCmohhoA mhcth KaMepu or KOMaHAHoro npii- 

f.i.iHiia coeAHHHTeAbiioro Kafiejin) — 90 m.^ 

^OTOKaMepa aapfl^KaeTcw nepc|)opHpoBanirofi 35 -mm KHHonjieHKofl; <a 
it n.icnK!i B Kacceie — npH6.iH3HTeAi>no na 3.000 KaApoB (60 m) 

ripHBOA KaMepbl — aACKTpHMeCKHH, HVeCT 2 CKOpOOTH. 

BuAcpjKKii — 0,2 cck; AKi6hie b npcAC.iax ot 0,5 ao 4,5 ceK; KpaiHhie 
( cK n npcacjiax or 5 cck ao 10 mhh. 

OriTimecKaH CHcrevia npHSopa c aaKaioMennoft b tepMOCTat KaMepoft 
I rf..7('BKa iipnoopa) ycTaHaBaHBaeicH na bucokoii Tpc’iore. /laa pa6oThi B 
. anBiiax hh3khx TeMnepaxyp (|)OTOKaMepa h c(JiepH4ecKHe sepKaaa hmciot 
( ''irpoB. 

C.BHBb Me>Kay naOaioaaTeaBMH y nyaLta h y roaosKH ftpHoopa ocyme- 
vn.iacTCB npw momouih leae^oHa. 

cTaiiaapTHsauHH nnayMCHHux chhmkob b KOMnaeKi ())OTorpa(t»HMe- 
oro Bapnairra KaMepu BBeaen cenciiTOMeTp rnna 4JCP-4, saTBOp koto- 
'>oro cao-Tan lan. yro mojkct ynpaaTHTLca KOMawaHUM nph6opoM C-180. 
'^ciKinoMCTp no.iBoajieT ocyiuecTBJiHTb cTanaapTHaauHK) chhmkob uiKaaaMH 
ro'io'iiiux H noBepxHocTHbix apKocTeii. Kotopue BiieMaiwBaioTCfl b Hanaae 
IVIH KOniie KHHOaeHTbl. 

Ha cneKTpaabHOH KaMcpe C-180 S a^ifl ciaFfaapTHjauHM h noayqeiiHa 
iicTOMbi aanH BoaH B Ka)KawH Kaap aBTOMaiHqecKH nepea cTyneHnaxhiA 
iv .TaCiiTcab BneqaTbiBacTCH crieKrp iieoHa. 

B KOMn.aeKT iieKOTopux KaMep BxoanT (})OTOKaMepbi, aaiomne oObiMHue 
cfiiMKFt oCaaciii ne6a 6aH3 aenHta (puc. 22) h HBaaioiUHecH aonojiHCHHeM 
K npiiuopy C-ISO, y KOToporo aia qacTb no.ria apenHfl aaKphiBaeicH BepxHHM 
pKaao.M. 

/l.TH iHiicpceHCHOHaHaauHH (noBbiiiiei'He qyBCTBHTc.nbHOCTH) nacHKH 
rj. TcM n])eaBapnTe.TbHOH noacBcxKH b KOMnvieKxe HMeexcH cneuHaabHaa (|)0- 
jnpiicTaBKa. tPoToiipHcxaBKa BMecxe c raabBaHOMerpoM nosBoaHer pern 
cipiipoBatb H3MeneHHH BepxHKaabHofi cocxaBaaFoiueH acMHoro MarHHXHoro 

<t>oTonpHcxaBKa Mo>Kex caya<nxb xaK>Ke i})HKcaxopoM MoMeHXOB cpa6a- 
rhinaiinH KaMep C-180, C-180-S h cHHxponH3HpoBaHiiux c hhmh ycxanoBoK 
nioHoc(j)epiibix cxaHUHH h x. n,). 

OcHOBHue AaHHue (poxoKaMepu C-180 

Vroa noAH apeHHw — 180“, y aenHxa KpyjKOK anaMexpoM 22“ aaKphix 
iipaBOH BepxHero sepKaaa. 

ZlHaMexp H3o6pa>KeHHH He6ocBoaa Ha naeHKe — 20 mm; sKBHBaaeHXHOe 
^oKycHoe paccxoHHue onxHMecKofl CHcxeMu — 7,65 mm; CBexocHaa on 
TimecKriH CHCXCMM — 1 : 1,5; paapeuiaiomafl cnocoOnocxb ~ He HHXce 15'; Bet 
'rpH^opa B ynaKOBKe — okoao 5^ nr. 

OcHOBHue AflHHHe cneKxpaAbHofl KaMepbi 

CneKxp — ;in(})4)paKUHOHHbiH; 

HHTepBa.1 ;unH boah 3800 -6500 anrcxpeM. 

ZlH(J)(})paKHMoiiHaH peuieiKa (penAHKa) — pasMepoM 60 X 50 mm. 
^)00 mip/MM oxpa>KaeT ne Meiiee 60% viiepniH b cneKxp 1 nopHAKa npM 
f ISO aitrcxpeM. 

MaKCHMaAbnan iniipHHa ihcah cneKXporpa(t)a 10 mm; ({)OKycHoe pac 
ojiime oHi^eKTHBa KaNiepw - 52,5 mm. 

4 



CBCTOCHAa o6T>t;KTHBa KaMephi 1 ; 1,5. 

AHcnepcHfl — 260 aiircx./MM. 

PaapcuiaicmaH ciioconimijTb ici iipf -.c .ic ;ieAennn ateArcfl ahhhh 
HaxpHH — F:e HH>Ke G am cxpeM. 

Bee iipjiGopa b ynaKoBKC - okoao 700 kc. 

OcHOBHue ABHHwe 3emnnuH (tJoiOKUMepw 

CsexocHAa o6BeKXHBa 1 : 1,5. 

OoKycnoe paccxoanHc or)T>eKTHBa V2.r> \im. 
noAe apeHHH — 22“. 

Bee B ynaKOBKe okoao 80 nr. 
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HacTbnepBaw 
♦OTOrPA^HHECKAJI KAMEPA C-180 
I. onTHHECKAH CXEMA TOTOKAMEPW C I 80 
OnTHMecxaii cxeMa npM0opa noxaaaHa Ha pHC. 4. 

JlyMH, HAymHe OT HcCecHoro cBo^a, nonaAaiOT Ha Bhinyiwioc c())epHMe- 
I Koe sepxaAo 1, HMeiomee OTBepcTiie b ucHTpe. 

OrpasMBUiHCb or Hero. Ay<iH nonaAaioT Ha BorHyroe c(t)epH<iecKoe aepica* 
lo 2. KoTopoe cosAaer AeflcTBHTejibHoe H3o6pa3KeHHc neCecHoro CBOAa na 
paCCTOHHHH 183 MM OT CBOefi BepUIHHfal. 3 tO H3o6paH(eHHe HaXOAHTCH B (|>o- 
KaJIbHoA IIAOCKOCTH KOAAHMBUHOHHOA AHH3bl 3, KOTOpaH CiiapaAAeAHBaeT Ay 
'?H Tax, HTo o6ieiCTHB ({)OTOKaMepbi 4 ({>0KycHpyeTCH Ha 6ccKoiieMHOCTb. 

OObeiCTHB crpoHT H3o6paH(eHHe He6ecHoro cBOAa Ha KHHonjieHxe. B 
KaApoBOM oxHe (pOTOxaMepu ycraHoanexa BneqaTfaiBaK)maBCH b xaAP koh- 
raxTHUM MCTOAOM cerxa. cocTOHmax H3 xoHueHTPHxecxHx oxpy)KHocTeA, na- 
freceHHUX qepea 15”, h nepexpecTHH hoa yrAOM 90”. Cerxa sra cayHCRT aab 
rpy6oro onpeACAeHHH Ha HeraTHBe sexHTHbix paccroxHHA. 

ZlHaMerp Bunyxjioro c()>epHqecKoro aepxajia 450 mm. onTHqecxHA AHa- 
^TeTp 398 MM, AHaMerp OTBep^Hx 45 mm, paAHyc xPHBH3Hfai 373 mm. 

.llfiaMerp BorayToro c^epHqecxoro sepxaAa 202 mm, onTHqecxHA Axa- j 

Merp 197 mm, paAHyc xpHBHSHbi 291 mm. 05a sepxajia MsroroBAeHU MOA.iHpo- I 
BaHHeM. Hx noBepxHOCTb noxpura aAK)MHHReBbiM OTpa)KaK>iiiHM cjioeM r 
xHMHMecxR ctoAxhm noxpuTHeM, oOecneHHBaiomHM SoAbinyx) MexaHHMecxyH- 
ipoqHOCTb sepxaAbHoA noBepxHOCTH. 

.ZlMaMerp XOAAHMaUHOHHoA AHHSbl 50 MM, 4>OKyCHOe paCCTOHHHe 350 MM. 
OO'bexTHB ())OTOxaMepu «K)nHTep-3» npeAcraBAHer co6oA ceMHAHHSo- 
Hbi({ anacTHrMar co CBeroctuioA I : 1,5, ({)oxycHbiM paccToxHHeM 52,5 mm h 
pafioqHM OTpeaxoM (paccroxHHeM or onopnoro Topua o(Si>eKTHBa ao xmho 
njienxH) 28.8 mm. Pa3peuiaK>mafl cnocoCHocTb o6i>eKTHBa b ueHTpe hoax ape- 
nrfx 35 utphxob/mm, Ha xpax) 20 ujtphxob/mm. 

rioBepXHOCTH XOJIAHMaUHOHHoA AHH3U H AHH3 o6l>eKTHBa npoCBeTAeHfai 
PaAHycM xpHBHSHU BUHyxjioru H BornyToro 3epKaA noAoOpaHu rax. 

’ ro6u HcnpaBHTb Bce a6eppauHH rpeTbero nopxAxa (3a HcxjiioqeHHeM ahc- 
opcHH) AO ypoBHx a66epauHA oeijeKTHBa «IOnHTep-3». BwnyxAoe aepxaao 
lejxHT B onpaae foaobxh na boAaohhom npoxAaAxe 5 (pHC. 5) h XB.ixeTcx 
>AHOBpeMeHHo BepxHeA xpuiuKOH TepMocraTHHecxoA xaMepu, b xoropoA no 
Memena 4>OTOKaMepa. SepxaAo yAepwMBaeTcx or CABHra » ueHTpHpyercx npH 
liOMoiuH (pacoHHoro npoBOAoquoro xoAbua. xoropoe b cbox) oqepeAb crono 
PHTCH BHHTaMH 6, pacnoAOHceHHbiMH HO oxpyHCHOCTH oHpaBbi sepxajia. 

rioA sepxaAOM naxoAXTcx nxTb oOorpeBareAeA 7, abb repMoperyAXTo- 
pa 8. r-o6pa3Hax croAxa onpaBu xoAAHMauHoHHoA AHHSfai 9. 


KoAAHMauHOHHax .iHHsa aaxpenA^ercx r onpaBe raAxoA, a cBepxy na 
Hce HaBHKMHBaercx xoAbiio c BofiAoxHofi npci: taAXoA 10. raotho npHXCHMax)- 
tueAcx X BHyrpeHHcA noBepxHocTH aepKa.Ta n coJAaiomefi HeoGxoAHMyx) rep- 

WGTHqHOCTb HOAOCTH TCpMOrraTa. 

Onpaaa Bepxnero jcpKa.ia xpeninca k ocHoeaHHio roAOBXH npH noMo- 
lUH rpcx cToex 11 (pHc. 6). SepKaAo aaxpenAHeTcx neabCoBbiM xoAbUOM. 
Caepxy oho naxpuTo KphiLUKOw 13 o ofiorpeBarcvievi n TepMopery.ixTopoM 
(pHc. 

B HepadoHCM cocroHiiHH ooa iepKaiu HarAyxo aaxpbiBaiOTCX xpuiuxa- 
v»i 12 (pHc. 7), npeAOxpanxFomuMJi aepxaAa ot npoHHKiioBCHHx cnera, boam 
II nhiAH. KpoMC Toro. na mac bkv iiaAcneTcx ‘le.xoA. 

Ha HHHCHeA cropoHe ocHoDanKa io.tobkh npHSopa (pHc. 8) noMemeHU 
BMKAK>qaTeAH oCorpona 3epKa.7, aaKpur-aoMbie xpbiuixoA, poaerxH aax bkak)* 
qeHHX OTMerqHxOB «ceBep-ior» 14 h ncpenocHoA AaMnoMXH 15, a raxHce 
uJTenccAbHuA pasieM IG ;r.na noAUf .iri I’Hrann.q r vnpaBAJiiomHx ())OTOKa- 
MepoA HMnyAbCOB. Sjiecb >k< 3 xpenHTca (pm- xaMepa. Ha xoTopvx) HaAeBaercx 
xpuHixa TepMocrara (PHC. 9). 

Ha ocHOBaiiHii foaobxh Ha yporme uiipaiibi fiuAbiuofo jepxaAa ycra- 
iioBAeHhi OTMeTHHXH «ceBep-KDr» 17 (pnc. 6). 

OTMeTHHXH nDeACTaBAyiK)T coGoii neGoAbiuMe xrjAAHMaTopu, oTiiocxiUHe 
Ha CecxoHeMHOCTb AiiaifiparMhi c MaTonw'in crex-iaMH, ocBemeHHbie AaMnoM- 
KaMH. H3o6pa>KeHiiH OTMeT'iHxoB r o.iyqaioTrx b .iHaMerpaAbHO npoTHBono- 
.•io)XHbix TOHKax Ha CHTi.MKa.'c iieGocBcaa. OpH ycranoBKe raiOBXH ahhhx, 
COeAHHXKDmaX OTMCTMHKH, CCBMemaCTCH C ll.lOCXOCTbX) Mai'HHTHOrO .MepHAMa- 
Ha. TaxHM o6pa30.\i. tomxh, Kotopue cr iAaxn- Ha neraTHse OTMerqHXH, no- 
3B(VIXK)T npaBHAbHO OpHeHTHpOBaTfa CHHMOK OTHOCIi re.lbHO CTpaH CBera 
KoMaHAHbiA npifGop oGecneMHBaer onneAeAemiyw ii'.^puoAHqHocTb HpxocTH 
Bcnbiujex xa^Aoro H3 otmct'ihkob. mto nt;3Bo.rfHeT b AaibaeftmeM pac!iiH4)po- 

BaTb CHHMKH (CM. OHUCaUHe B.'ieKTpHqeCKOH CXeMbi). 

Aax ipyOoH ycTaiioBKH raiimxM no aanMyiy cAywiir BHaitp 18 (pnc. 5), 
ycraHOBAeHHbiH napa,iAe.qbHo ahhhh OTMorqHxoB. OcHOBamie poaobkh ycra- 
iiaBAHBaeTCx ropHsoHraAbiTo no ycTaHOE.ieHHOMy na hcm 15' cipepnqecxoMy 
ypoBHK). OnpaBbi aepxaA h oTMCTnHXH iienTpHponaHbi Ha aaBoAe, ctoAxh 
onpaBbi BepXHero lepKaAa aauiTHcpTOBaHbi cBepxy h CHHiy, h Becb yacA, co- 
OTOHIUHM H3 OCHOBuHHH raiOBKH c onpaBOH tloAblHOrO 3<'pKaAa. Tpex CTOeX 
M onpaBbi BepxHcro 3epKa.ia paaGopKC ne noA.ie)KHT. 

rcAOBxa ycTaHasAHBaeTCH iia Tpenore, oCHoDanHc toaobxh HMcer rpH 
npHAHBa 19 (pnc. 6) aih ooc.iHHeuHn c pacnopxaMH TpenopH. Ka>KAoe H3Ta- 
KHX coeAHHenm’i hb^thotc;! ;inoj"fMWM iii.apoBij*.! uiapHHpdvi, or)ecneqMBaK)iUHM 
iieofixoAHMyx) k abh/khocti.. llIapOBoii iifai-niip aaxpenAwercx ARyvix OoATa- 
MH 20 (pnc. 6). /J.nfi npownoro aaKoenvicHHH rpeHorn Ha (fiyuAaMenTe xa*- 
jax Hora ee aaKaii'mBaeTrvi cnenna.ibHbiM GaiiiMaxoM. Ka/KAax pacnopxa 
nroTOBAeiia H3 2 rpyC, coeAHiiennwx nonepcmnaMH. K BepxHiiM nonepe- 
MiiHaM npHcoc;iiriiaioTi-H ;in i(VTHHTe.'i!.iibie p.tcnopKH. npni<periAeHHhie ApyrHM 
KoHuoM K (pyn 'avieirry. n.i (anoii i; ■, i;or Tpenorn ycraiioBAena nepexoAHax 
KopoOxa c TeAifboHOM <pi!f. 21) K. nefl hoaxoaht 24-yKHAbHhifl Ka6eAb or 
KOMaHAHoro iipHnopa. Ot ncpexo.TucH xopc-SxH xa6eAH HAyr Ha roAOBxy 
npHOopa H seuHTiiyio xaMcpy. Bce coeiHneHHx oc\ mecTBAHK)Tcx npH noMo- 
utM uiTenceAbHux pa3T>pMOB. K roAoexe npHAaiorcx 5 CBeTO<})HAbTpoB: 3 ce- 
pwx H 2 ueeTHbix. Cepue CBeTo(J)HAbTpbi hmciot xpaTHOCtb 3,10 h 30 . ^ca- 

TWH cBeTO<|)HAbTp cACAaii H3 cTeK.Ta >KC-I8, > np"=5l00 aHrcT.,>' =6000 aHrcr. 
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'^■riHjKeBhifl cBeTO<})iLnbTp (cTCKjio OC-12) HMcer / np— 5500 aHrcr. h 

0500 aHrcT. (Xnp— MHHHMajibnaH A-'iHHa b?;ihu. nponycKaeMaa naHHUM 
:f'(l>IUbTpoM: >r, -OniHHa BOriHbl MaKCHMaJIbHOPO nponyCKBHHH). 

II. <»OTOKAMEPA 

4>oTOKaMepa paccMHTaHa jinn paOoTbi Ha 35 -mm iiep<)>opHpoBaHHoft 
laif.TapTHon KHHon;ieHKe c aapfljiKoA ee b Kaccery. 

B ,iBM>KCHMe (J)oTOKaMepa ophroahtch 9.ieKTpo;iBKraTe;ieM THna 
t I2T<[>. HanpHJKeHiie nHTaHHB 26-28 BOibT. cH;!a norptOjifleiworo TOKa 2,5 
^ r-opa. TOK nocTOHHHhifl, pewHM pa6oThi HMny.ribCHbifl H.aH HenpepuBHfaifi. 
'!i!iMo oOopoTOB B MHHyry — 13000. 

<l>oTOKaMepa HMeer abb cKopocTH. BnyrpM (})OTOKaMepbi pacnojioBceHU 
; cbi THna «no6cAa». 4K::^rpa(|>Hpyicmiiecfi paAOM c Hjo6pa}KeHHeM He6o- 
< no.ia, AHaMerp HsoOpaBceHHfl MHHyi-Horo noacKa UH(j)ep6jiaTa Ha nneHxe 
0.8 MM. 

Kaccera ()) 0 T 0 KaMepu cbeMHafl, sapaHtaercH b TeMHOM noMeuteHMH. 
Oariac nacHKH b Kaccere 60 m. IlpepbiBHCToe ABHWCHHe iiachkh ocyiuecTB- 
.MieTCfl rpefi(t)epoM c oahoctopohhhm sa.xBaioM 6e3 koh Tprpefl4)epa. ynwi 
pacKpuTHH oOTioparopa — 120". iLaa (})OKycHpoBKH ()>OTOKaMepbi npHMe- 
Haerca cneuirajibHaa 4K)KycHpoBOMHaa Kaccera, Koropaa ycraHaanHaaerca 
BMecTo oOfaiHHoA Kacceru, h <})OKycMpoBKa npoHSBOAHTca BHsyanbHO aepea 
ee oKyjiap no MaroBOMy cxeioiy. 

BfaiAepacKH H KOJiHHecTBo CHHMKOB sRAaioTCH KOManAHHM npH6opoM. 
<I>oTOKaMepa repMocraTHpoBaHa. mo oOecneHUBaer Oei nepeOoftHVio paOory 
npH HH3KHX reMneparypax (ao — 60“). 

1. KOHCTpyKUHB (tlOTOKaMCpU 

Kopnyc (|)oTOKaMepu 21 (pHc. 10) npeAcraBJiaer co6oA AHryio Kopo6- 
Ky, BHyTpH KOTOpoA CMOHTHpOBaHfcl MeXHIIHSMbl (|)OTOKaMepU. Ha HapyXCHOA 
cTCHKe Kopnyca co cropOHbi o6i>eKTHBa pasMemeHu: ro.fionKa oOnoparopa 23 
(pile. 11), o6r>eKTHB 24, uiecrepHH (fioKycapoBKH 25 h AHa.I^parMHpOBaHHB 26, 
KopoOKa c aacaMH 27, oOorpeBarejieM h repMoperyAaropoM 22 (pnc. 10). 
mecTcpHa saBOAa aacoB 28 (pHc. II), KcuraKT ro.ioBKH o6TiopaTopa 29. 
TepMoperyAarop cHcreMU oOorpeBa KaMepu 30. Bhvtph Kopnyca HaxoAHTca; 

I peH(|)epHiiiA MexaHHSM, oOnoparop, RnpoOxa CKopocreA m ofiorpcBareAH. 

Ha 60KOB0A creHKe CHapy>KH (piic. 12) HMeerca AacroMKHH xboct 33 
i.iH KpenAenHH ({loroKaMepbi b roAoBne. Ila npoTnuonoAOiKHoA crcHKe 
'.KpenAenbi bhahkh 34 AHa(|)parMHpoBnHi!a h (|)OKycHpoBKn oOiieKTHBa (oahh 
B iiyipii Apyroro) c MaxoBHanaMH 32 h 31 (piic. 11), cHaG>KCHHbiMH ACAe- 
HuaMH. Ha rperbeM creHKe yKpeii.reH saAiiK saBOAa nacon 35 (pnc. 12). 

K Kopnycy BHHraMH Kpennrea kpuiiikb, c napy>KHOK cropoHbi KoropoA 
noMeuiaiorca: KHoriKa 3a.MKa Kacceru 36 (pnc. 12), MaxoBHHoK iiepeBOAa CKO* 
pocrefi 37, KHonKa 39 HenocpeAcrBeniioro ytipaaieiiiia sAempoABHrareAeM, 
iiirence.Ti>itwH pasiieM 40 (lUP) AAa rioAa'iH ynpaRTHKiiunx HMiiyAbcoa, Ha- 
npaiKeHHa niiraiiiia BAearpoABHrarcAH h o5orpcBaTe.aPH, SAeKrnoABHrareAb 38 
c peAyaropoM 41 h KyAaaKOBhiM MexaiiHSMOM c KOHraKraMH 42. 

Ha PHC. 12 BHAeH raiOKe rpex 43 c rpefiflwpoM 44. 

• PaccMorpHM KHHeMarHMecKyio cxcMy xaMep (pwc. 13). BpameHHe or 
iACKTpoABHrareAa 45 aepea Myijiry 46 h aepaaK 47 nepe.iaerca Ha peAyicrop. 
iioHHHcaiomHA hhcao oOoporoB. PeAvarop cocroHr h .3 qepaaKa 47, aepBaqHo 
ro KOAeca 48, napu KOHHqecKHX 49 h 50 h napu iiHAHHApHqecKHx uiecrepeH 


.51 H 52 . HaAee, qepea uiecrepHH 53 h 54 BpameHMB tiepeABercH Ha Kopo 6 Ky 
cKopocreA. 

riepBHqHbiA BaA Kopot^KH c uiecrepHHMH 54 h 55 MOHcer nepcABHrarb- 
ca B oceBOM HanpaBAeiiHH puqaroM, CBa.iaiiHfatM c MaxoBHqKOM nepeKAioqe- 
HHa CKopocreA. IlpH dtom uiecrepnH 53 h 54 BcerAa HaxoAHTCH b aauenAe- 
HHH. BropHqHbiA BaA qepea uiecrepwH 56 h 57 npHBOAHT b AeAcrBHe o 6 tio- 
parop H uiaACy rpeH<J>epa, coo6uj.aiouiyio nocAeAHCMy BoasparHO-nociy- 
nareAbHoe ASHiKeHHe. Mepea qepaaK 58 , qepaaqnoe koacco 59 h uiecrepaio 60 
BTopHHHo BaA KopoOKH CKopocreA cBaaaii c wexaHMSMOM Kacceru (ero paOora 
onHcaHa b pasACAe «KacceTa»). 

B noAOHiCHHH, noKaaaHHOM Ha phc. 13 , uiecrepHH oOrioparopa npHOo- 
AHTca Bo BpameHKe no nyrn: 53 - 54 - 55 - 56 - 57 . 

riepeABKraa nepsHqHuA bba h bboah b sauenACHHe uiecrepHH 54 h 61 
(UiecrepHH 55 h 56 npH aroM pacuenAaiorcH), noAyqaeM CACAyiouiyio cxeiay 
nepeAaqH ycHAHa: 53 - 54 - 61 - 56 - 57 . HpH 9 tom nepeAaroqHoe micno HSMeHHer- 
CH B OTHOUieHHH 1 : 2. 

TaKHM oCpaaoM, mu iioAV'iacM* BoaMowHoerb HSMeHarb CKopoerb Bpa- 
rucHHH oCrioparopa. B oahom cAyiae npH nocryiuieHHH Ha BAeicrpoABHra- 
TCAb or KFl HMnyAi ca roKa AAnre.ibnocrbio 0,5 cck o 6 rioparop coBepuiaei 
iioBopor Ha 180 " (1 cKopcerb), bo BiopoM — na 360 “ (II CKopocTb). Otmc- 
THM, qro npH nepeKAio'ieHiiH CKopocrcH oOrioparop AOJiiKeH 6uTb saxpur, 
a pHCKa Ha HeM Aai>KHa coBnaAaib c phckoh iia rpexe; b npoTHBHOM CAyqae 
iiapyiUHrcH HopMaAbiiaH paOora MexaiiHSMa. 

KpecroBHHa rpertcliepa HMeer Ase luapoBue BUAaBKH, CKOAbSHume no 
TopueBoA noBepxHOCTH uiaACu rpeH(|)epa, riocAeAHHH He HBAHercH haockoh 
H cocroHr H 3 BucrynaiomeA qaern, nAaBno nepexoAAmeA b 6 anee noHHHteH 
nyio qacTb. 

PaaMepu h iiOAoiKeHHe Bucrynaiomefi qaciH maA6u rpeAcjiepa noAo6- 
paHU TaKHM oOpaaoM, qro npH paOoqcM xoAe rpeA({>epa AeaaH uiapoBaa bu 
A asKa nonaAaer b nonHwennyio qaerb ropuesoA noBepxiiocTH uiaA6u rpeii- 
({lepa. BcAeACTBHe aroro rpeA4>ep noBopaqHBaercH BOKpyr HanpaBAHiouiHx, 
ayObH rpeAcjiepa bxoaht b nep^iopauHio hachkh h npornrHsaiOT ee Ha oahh 
K aAp. HaoCopor, npH xOaoctom xoao rpeintjepa (8 oOparhoM HanpaBACHHH), 
npaaaH uiapoBaa BUAaBKa KpecroBiiHu rpeH())epa nonaAaer Ha aucrynaio- 
myio qacTb uiafl6u rpeH(|)epa, AeaaH luapoBan BUAaBxa — b noHHixeHHyto 
qacTb. ToPAa rpcHcfiep, noBopaqHBBHCb BOKpyr HanpaBAHiouiHx, buxoaht h 3 
nejMjiopauHH nAeHKH h noAHHMaercH Bsepx. B aror MOMenr ceicropHuA aupea 
oOnoparopa OTKpuBaer KaApoBoe okho h npoHcxoAHT aKCiioHHpoaaHHe nAen 
KH. Bo BpeMH noBopora oCnoparopa qepea cneiwaAbHyio ontHMecKyio CHcre 
uy <|>oTorpa4)HpyeTCH HaoOpaweHHe qaeoB. 

BuAepiKKa (|)oTorpa(|)HpoBaHHfl qacoB BcerAa OAHHaKoaa (npH AaHiioii 
CKOpOCTH npOTHrHBaHHH nACHKH) H He SaBHCHT OT npOPpaMMU CieMKH, 3a 
ABBaeMoA KOMaHAHUM npH^opoM. 3 Kcno 3 HUHH qacoB onpeA&nHercH BpeMe 
HCM noACBeTKH, KOTopBH BKAioqaercH H BUKAioqaeTCH KyAaqxoBUM npepuBa 
reACM 42 (pHC. 12 ). 

OnTHqecKaa cHcreMa aah (jiororpatJiHpoBaHHH qacoB coctoht H3 abvx 
npHMoyroAbHUx npHSM h cneuHaAbHoro o6i>eKTHBa, cmomthpobbhhux b iie- 
OoAbuioA KopoOxe Ha nepeAHCH creHKe KaMepu. BHyrrpH aroA KopoCKji 
HMeioTCH ABC ABMnoqKH AAH ocBeiueHHH qacoB. OoTorpat^HpoBaHHe qaeon 
npousBOAHTCH BO BpeMH noBopoTa oOrioparopa. 

O paCore xouraKTOB h KHonKM OyAer cxaaaHo b oimcaMHB ajieicrpHqe- 
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I'KOH c.^e.Mhi. Ilpn 0 TpnuaTe.ii.nbix riMnepaiypav aBTOMaTHMecKii BicniOMaet 
I'M ^lJIeKTpoo6o^peB KOMcpbi ii 'mcou 

TepMopery.TwropH pacv iiir.iiiN iaunM oOpaiOM. 'iru BK.iioMaioT vieKT- 
poofiorpeB npH TeMncpaTv|>e i: nw.wiiouaKiT iipH 

2. Kaccera 

KacceTa (pHc. 14) coctoht n;? nioKiien upbiuiKu <■'2. njiaro 63 h nepx- 
iiert KpHiUKii 64. 

KpbiiuKa aahpwu; 01 Kimc.MaTU'iccKyK) 'laoib Kaccerbi, pacnu- 
.io«eHH>K) Ha BHyrpeHneH CToj)one ii.iaro. 11a iiiL'Kiicii hpuiuKe cMUHTHposa- 
I U KOHiaKTbl CHrHa.nH3aUHH liepCMOTKll IlwieUKH. 

C uapy>KHoii cTopoiibi inaTo ycraiioBJicHbi: uo^aiomaH 6 o 6 HHa 65, npM- 
!iiiMaK)ii!a:i nnOniia 6G u Ko-i^axa 07. li Bnyipoiiiieii cT.ipoiibi ruiaro pasMema- 
luTCH HicoTepim .Mexanii.iMa aaoov.i i)i i» oiuiiopiiaH coGauKa. CoGauKa CTonopHT 
H Te.M caMWM npC/TOTBpaiuaeT cro ca vi< ripcii mo/ibiioo tioc.iie sapflA- 

KH KaoooTiJ. ripi: ucTaaTeMiiH Kaoct ibi b KaMojiy cooa'ma ocBo 6 aa<AaeT Mexa 

HH3M. 

BepxiiHa KpuujKa iipeAoxpanaeT iwciiKy b Kacceic ot aacaeiKH. Kpe 
iiHTca oHa c noMouibK) Tpcx aacrea^CK 68 , oaaroAapH 'icMy Moxcer Ohiri. 
.leiKo cuflia npH sapaAKe ii paspaAKe Kaoceibi. 

Ha aepxheii upuiUKC no.vieiuaeroa cicTaiiK .MerpnjKa 69 HcaKcnoHHp(»aH- 
tioM iKieiiKii B KaccoTc. HToOhi iiaAoib BepxHioio KphiaiKy Ha aapa^KeHHyio 
ibieHKOH Kaccciy, hoooxoaum'.) cw^ji'niK yormoriiTb ua oiMCTKy 60m, HHaHe 
))oAHK c'leiMHKa 70, pacHuno/Keimui! c Biiyipeiuieu ciopouhi BepxueA Kpuui 
KH. ynperca b pyAOH c n.TeHKoii ii Kf biuiKa iie .{aKpccTca, 

B ncpeAHcii 'lacTu KpuMiiKii uvuoica ^\C), KuTopuii, aanaAaa b nep<{)0- 
pauHK), ipHKCHpyer ripaBibii^aoc r:o auKeiriio nei.iH iuchkh nocAe aapnAKH 
KacccTbi. ripH BCTaBAeiiiiH KaccoTbt a Kaxiepy fuicHKa cxoaht c 3y6a. 

PaOoTaer MexaiuiaM Kacceiu c.ieAvio'UHM oupaooM; npH BtraeAeHHh 
B (J)OTOKaMepy iib oTepaa KacoeTU 71 (piic. 13) bxoaht n saueriACHHC c uie- 
cTepneH 4 )oto .a. iei>u 60, KOTwpaa npii paCoTo 3AeKTpoABHraTeAH nepeAaer 
ABHiKeuac KacccTii -ii luccTcpne, a ona b cBoto oaepeAb npiiBOAHT b ABHBceHHe 
AeHTonpoTa/Kin .10 GapaOanw 72 n 73. TuaHonoprnpyK>mHe HACHKy. 

OAHonpeMeiiHo AQinKcuiie nepeAaerca aepea napaainKy 74 Ha uiecrep- 
HK) 75, Ha ocH KOTopoii ciiAHr npiimiMatomaa 6o6HHa. Csaab och luecrepHH 
c 6o6hjioh ocymecTB.iL-iia aeiioa (jipiii.uiicai. riepcAaroMHoe uhcao ot Mexa- 
HH3Ma KaMepw ua Hj)HHHMaioiuyf() oounny iiCAoOpaiio tukhm o6pa30M, hto- 
6u AajKe B HaaaAe paooTbi, KorAa ua iipHnnMatomcM 6o6HHe HMeercH HesHa- 
4HTeAbHOe KOAHMeCTBO UACHKH II OHa H.Meei ItaHMeHblUHH AHaMerp, OKpyxc- 
Haa cKopocTb ee 6uAa 6u doAbiuc* CKopociH CapaCaua, npoTarHBaiomero 
HACHKy. BcAeACTBiio 3Toro iiAeiiKa Ha yiacTKe ot OapaGana ao npHHHMaio- 
uieA 6o6HHbi BcerAa iiaxoAiiTCH lioA iiaTM/KCHHCM. FlpocKaAbabiBaHHe npH- 
HHMaiomeH 6o6iu!bi ua (fipiiKuuoHe ornooiire.ibiio och uiecrepHH noraiuaer 
pa3HHuy B MHCAax oGapoTOB luccTepiin h npiiHUMaiomeM 6o6HHbi. HoABiomaii 
6o6HHa CHAHT iia ocii To>Ke ({ipHKunoHno. lanii.M oOpaaoM, HACHKa Ha yna- 
cTKe MeacAv oapaOaHOM h fioAaKMueii ooGhhoh bco BpeMa naxoAHTCn noAHa 
THHCeHIieM. 

3. 4>OKycHpoBo>iHafi Kaccera 

Jlnti <J)OKycHpoBKH oO-bPKTHBa npHAacTCH (JioKycHpoBOHHaji Kaccera 
(pHc. 16), BcraBAiieMafi ua mccto oCbiuHOH Kacceru Flpw btom anocKocTb 
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mAtosoto cTCKJia 76 craHOBHrca a nAocKocib H3o6pa}KeHHii o6i>eKTHBa n 
npHiKHMaercH npyacHHaMH k rpexy KaMcpu. 

H3o6pa}KeHHe na MaroBoA noBcpxHOCTH paccMarpHBaercB qepea mu 
K pocKon, HMCiomHA CAeAyiouiMe napaMcrpu; 

a) yBCAHMeHHe MHKpocKona 5,4* , 

6) paapeniaiomaR cnoco6HocTb okojio 0,01 mm. 

b) AHaMerp hoah apeKHH 30 mm, 

r) AHaMerp buxoahoto apaqaa 6 mm. 

OxyAap (txHcycHpyercH MaxoBHMKoM 77 no HMeiomeMycB hb mbtobum 
creioie nepekpecTHfo h saKpeanflercH aantHMHUM bhhtom 76. 

4. KpenacHHe ^HnroiuiMepu 

KoHCTpyKUHB AeraAeA KpenAMtHH nosBOAfler npoaiBOAHTb Owcrpyio h 
yAbOiiyio cbeMKv h ycraHOBKy KaiMepbi. ne Hapyinan npoHSBeAeHHoA panee 
(tX>KyCMpOBKH. 

<I>oTOKaMepa KpenHTCH ua KpOHiureAHe 79 (pac. 8) , b KoropoM HMeei 
OB na3 noA AacroMKHH xboct, bhhtom c OapaiiiKOM 80 h P-oOpasHUM npnwH 
MOM 81. 


5. OOorpeBareAbNoe ycrpoAcTBo 

B oOorpeBareAbHoe ycrpoAcTBo bxoaht: 

а) oOorpeBareAH, 

б) repMoperyAHTopbi. 

B) repMocraTHHecKafl xaMcpa. 

Hah oOecneqcHHH repMOHSOAHUMii ipuioKaMepu ua nee HaAeBaeroi 
repMocrarHqecKaa KaMepa (pnc. 9). KoropaH haotho npH^KHMaerca k ocho 
B aHHio roAOBKH qcTupbMB saMKaMH. TepMocrarHqecKaH KaMepa 'npeACTap. 
.iBCT co6oh MeraAAHqecKHA Koacyx. BbiAowenHuA HBHyrpH neHoiuiacTOM a. >: 
TenAOH30ABilHH. 

npH (fmKycHpoBKe ({xrroKaMepbi, cmchc Kaccer, aaBoAe qacoB, h 3 mpik 
HHM Aiiac^parMbi, ocMorpe annapara h t. a. repMocraTHqecKBR KBMepa ohh 
MaercB. 

rioAocTb OoAbuioro aepKauna coeAUHHercM c repMocrarHqecKoA Ka.vic 
ppA, oOpaayB cahhuA repMocrar. OCorpea ero ocymecTBABercB o6orpeBa 
TCAflMH 4>OTOKaMepfai H 5-10 oOorpeBareABMH 7 (pHC. 5) OoAbiuoro aepnaAc 
HMeiouuiMH BUKAioqaTeAb 82 (pHc. 8) iia hhachcA cropoHe ocHOBaHHa ro 
AOBXH. Bee oCorpeBarcAH paOoraiOT or HanpBHceHMB 24 b. TepMoperyAHropt. 
BKAwqaioT oOorpcBareAH npH rcMneparype 0®C h BUKAiouaioT npw +I0T 

III. 9JIEKTPHHECKA5I CXEMA 
I. BaoK-cxcMa KOMaHAHOro npHOopa 

PIpHHUHHHaAbHaB aACKTpocxeMa (JioTOKaMepbi C-I80 h C-180-S Aaub 
Ha PHC. 31. riyHKTHpoM o6o3HaqeHbi yaAbi, He BXOABiUHe b cocras C-180-S. 

KoMaHAHuA npHOop (pHC. 3) oOecnequBaer asTOMarHqecKyio paOoT . 
cfioToicaMepu no saAaHHoA nporpaMMe. flpHOop paccqirraH Ha aKcnAyaramti 
npH KOMHarnoA reMneparype. Ha bxoa KOMaHAHoro npHOopa (KH) qepi 
KancAbie 5 cck npn aaMUKaHHH KOHraxTOB xpoHOMerpa nocrynaioT HMnyAw i . 
TOKa AAHTeAbHocTbK) '/* CCK. FlpH HcnoAbsoBaHHH xpoHOMCTpa, Aaioiuer^ 
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^aMbiKaHHt' KflHcan* ccKMi.i,. u Kl! Hoo^xoiiHMo EicnoMaTb 6 ;iok npeo6pa- 
c;uJooeKyu,u:iii.\ iimi p n-oeKVH.inhie. 

ripii iicTOMHOM xiac >ju)iuisn'ipa iJi\.iR)qaeTCfl 6 ;iok nonpaBKH xpoHo- 
Metpa. Ofiiiuiii bha xpoiu Nu ii’a AW i> iioKaaaH ua puc. 30. 

HMinvibcw (u xpoiioMiMp;!. Mo.iyiiaM iin (jomotkv ceKyH;iHoro luaroBo- 
ro HCKaro.in (IllIIC), aopivunKaioT iio;iBii/KiioH JtoiiTaKT Ka>KALifl paa Ha 
(viny aavoi!.. Illlh' iiiiK.iii'iiia c iiep'ioaoM h o^ay MUHviy. Hanpn- 

/KCiiiio oT nine i!(),uu'r.->j !ia MiiiiyTiiwii iijaronoi'i iickaTcib (IIIHM) raKHM 
oGpaaoM, mto iKXMeAJimi in po;iBiu aerca na (uno no.io>KeiiHe iipH Ka^AOM 
nrntie pafioTu lllHr. t. c. pat r. MiiiryTy. Pafioia IIJHM TaK>Ke uhk- 
.!M4iia c iiepncvioM 10 Miiiiyr. UMny.ii,ci.i or iiiaroBux iicKaTo.iefi qepea Mom- 
HOC oKoncmoc p'..io ir pani|.i\ic inTo.ibM> k) KopofiKy iiocijiiaioT Ha (tX)TOKa- 
\.'Cp\ II ' apan uii-' t <'(> paO trofi. Kaav.iwii HMriyvibc ubiauBaeT oTKpuTHe HiiH 
aiKpui.io (])(>To.»aTi;o|'<i. (.ii,a;a>i aaapjbM'i.ite c lex iijIh niibix .aaMejieA lUHC 
H LUH.Vl, MOH<in aa.'iaTb ({unoKaMepc iieoo.xojlHMyio nporpaMMy pa6ani. 

ei'ci. Ma cMMiri.nu iaiiin: a K()iiTpo.i5i no iflo.iaeT Cvie/iHTb aa Hanpaxce- 
iiKCM ii n.Kar.in h jia.uH'iHbix itcnnx njino; pa. KoKTpo.iHp()BaTb pa6oTy3aTBO- 
pa (})070KnMcpiJ. ou'Hinijcarb •iixmo aaiaiaroix Ka;i,poB h o6myio npoAOJixCH- 
ro.ibHOLTi. paooTbi iiy.-ibra, a TaK>Ke oiMc'iaTb na chhthx Ka^pax Hanpaaxe 
.'•lie «aL'bc])-K)r». ^ 

Kfl or.ccnc'iiiHaeT oahobpomliikv lu paOoTV .ibvx ‘boTOKaMep no Hcaa- 
biicHMbiM iiporpa.VMaM. 

Kp( Mc ii-ro. ii.Miiy.ibCbi, Bbij-anarwBrieMije Kfl. ucnojibsyioTca Ann 
yiipaB.TcififH ceiiciiTo.vicTpoM li (])oro.ipiu'TaBKoii. (J.mh TaioKe Moryi cJiyxcHTb 
.um CHHxpoHHaauHH paooTbi Ap>rii:. \rraauiiOK ( iioiioccbepHux h paAHoaOKa- 
UHOHrblX CTaHHHH). 

(-BH.^b Mea<;iy naCjiiO;iaTc./iHMH, Hax(j;^jini.HMHCH y iboTOKaMepu h bho- 
x'emeHiiH y KFl, ocyiii.ecTBwiHCTCH npii noMoiuH Te.ae4)oHa. 

PaccMoTpiiM Tenepb luapoono paoory OT;ie.abHux yajioB KOMaHAHoro 
iipHDopa. 


z. I aoora KCMuHAHoro npuSopa c pasjiHqHUMH xpOHOMCTpaMH 

pa.^oMKHyTbix KoiiiauTax xpofioMCTpa BKopb nojiapH.-^obaHHoro pe 
.It Fi (pile. IS) HaxoAHTCJi B jieBoM i!o.io)KeHHH, rax Kax qepea fen 
oOmotk\ c HUbo ioM 3-1 II ro[:jK;TiiB.iciiiie Rs npoxoAHX tok or hctohhhki 
3aMbiKaiiiiH KoMTaKTOB xpoHOMexpa, nOAIOHOMCHHOro I 
oa^HMa.M K I. K.-'. tok npovo.iiiT Hcpea no.voxKy 1—2 pene Pi h orpaHHHH 
^'<^''*P'JTHaicHHe Rii MeHbuie conpoxMB 
^leHHH R.,. TO TOK B ooMOTKc 1- 2 oo.'iiiue lOKa B o6MoxKe 3—4, Hxo saexaB 
-THex HKopb pe.ie aaHBTb npaBoc no.ioHvenHe. 

.Zl-Tfl npeAoxpaHeiiHH KOHxaKxoB xpoHOMexpa ox oOropaHHfl BuuonaHi 

«en<,rKa R„ y:;. HaneTlH* 

MhIH TOK Mepea KOlITaKTbl XpOHOMCTpa — 5 Ma. ^ 

_ PaccMOTpii.vi pe>Kii.\i pafloTw KOMaH.Tiioro npH6opa, Koma Hcn<wib3vex- 
xponcMCTp 663 BBeACHHB HonpaBKH Ha nexoqHocxb ero XOAa 
xrja (JioTCKa.Mepa >CTaHOB.TeMa na .T.in!n’we BbiAcpwKH (cKopocxb ID 
« ruxTo^KPHiie ^5 ceK» B» b ncwii 
uemi b no.iojKCHHe «A.THHHbie». Opn axoM 

I nn HaKa.ia Jli h JI 2 paaoMKHyxbi h ;iaMnoBbie cxeMhi He pa6oxaiox 
Dejn»* ^ H n B peae I’l saMKnyancb, xo qepes o 6 moxiw 3—4 

P^Te p3 iioiuex xoK, qxo BuaoBex ero cpa6aTUBaHne. IlpH 3 Xom mcdm aaif- 
KOHxaKXhi 3—4 rpynnbi IV Pa na oOMoxKy Vi JUHC 6yACT noAB* 
Hanpji»eHHe ox HcxoqHHxa iiHxaiiHH luaroBbix HCKaxe^eA. BuLuouiajib 
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AllycK* (B63) Ao.q>KeH 6btxb BKJiioqeH. HMnyjibC, noAaiiHbiA Ha Vi, oaexaB- 
.mex noABHJKHbiA KOHxaKx UIHC nepcMecxHXf^a na oAny jiaMejib. flpH Heo6' 
xoAHMoexH nojiyMHXb 5-ceKyHAHiiic saMbiKaHHB Bo BiieuiHeA uenn Moacer 
6brTb Hcnonb.30Baiia poaexKa Ulaa, cBnsaiiHaH c KOiixaKtaMH I — 2 iV Pn 

IlpH oxcyxcxBHH S-cexyHAHoro xpoHOMCxpa Moatex 6KXb HcnonbsoBaH 
xpoHOMexp. AaioiuHA saMbiKaHHe KaacAyio cenyHAy B stom CAyqae Bi cxaBHX- 
CH B no.To>KeHHe «1 ceK». Uenb HaKaaa AaMnu Jli 84 (pHC. 18) OKaatex- 
CH aaMKHyxoH (nonoaceHHR Bi h Ba ocxaioxca npeacHHMH). flpH axoM Picpa- 
6axuBaex Kaa<Ayio cexyHAy. 

riepBbiH HMnyAbc xoKa, npouieAUiHA Mcpea KOHxaKxu J! h FI pene Pi h 
iiopMajibHo-aaMKHyxbie KOHxaxXbi I — 2 11 peae Pa. BbisuBaer cpaCaxusaHHe 
peae Pj. SaMbiKaioxcH KOHxaKXbi 3 -4 IV Pt, OaaroAapH qeiiy tok qepea o<5- 
MoxKy p2 npoAonacaex hath h xoxAa, koxab xoHxaKXbi 51 h n b Pi ya<e pa- 
30MKHyAHCb. FIpH cpaCaxbiBaHHH P2 3aMbiKaioTCR ero KoHxaKXU 2 — 3 II, e 
peayabxaxe qero KoiiAeHcaxop Ci 85 (pHc. 18) HaqHHaex aapaacaTbCH no ue- 
im: HAioc HCToqHHKa aiioAHoro nHxaHHH, conpoTHBaenHa Ri h Ra, KOHxaKTbi 
3 — 2 II P», KOHACHcaxop Ci. MHHyc HCToqHHKa aHOAHoro nHxaHHd. JlaMna Jli 
Tifna 6H15n (oCa.xpHOAa BmiioqeHbi napaaaeabHo) padoxaer Kax ycHAH- 
xeAb Toxa (xaxoAHfaiA noBxopHxeab) . 

rioxa HanpflJxeHHe Ha Ci He Aocxiirao BejiHqHHu, A^>CTaxoqHOu aah aa- 
>KHraHHfl CTa6HAGBOAbxa 86 (pHC, 18) XHna Cr-2C, aBXOM.TXHqecxoe CMeme- 
line Ha eexxe Jli coaAaexcH 3 a eqex naACHHa HanpaweiiHH iia conpoxHBaeHHH 
o6moxkh pejie Pa (BbiBOAW 1 — 2). B pesyAbxaie aroro .laMoa JIi oxasbiaaer- 
cH Henan HOcxbK) oxxphixoA h tok, npoxoAamHH qepea Hee, HeAocxaxoqeH aab 
cpaCaxbiBaHHH Pa. 

Rs HBJinexcfi conpoxHBACHHeM yxeqKH. Uenoqxa aapauiKM Ri, Ra h Ci 
iioACHpaexcH xaxHM o6pa30M, qxc6u HanpRH<eHHe na nAacxHHax xoHAeHca- 
Topa, AocxaxoqHoe aah 3 a>KiiraHHH cxaCMJiOBoAbxa, AocxHraAocb qepea 4,7 
cexyHAbi nocAe Haqana sapnAa, t. e. nocne saMuxaHHn nepeoro HMnyAbca 
cexyHAHoro xpoHOMexpa. 

rioA^op BpcMCHH 3apHAa Cl ocymecxBARexcH nepeMeHHUM conpoxMBAe- 
HHeM Ri, BfaiBeAeHHfaiM noA uiahu h OTperyAHpoBBHHUM Ha aaBOAe. TaxHM 
oCpasoM, BCJieAcxBHe «3aAHnaHHH» pejie Pa cxeMa He qyscxBHxejibHa x hm- 
nyAbcaM, npHXOAHUlHM ox xpoHOMexpa bo Bxopyx), xpexbio h qexBepxyio ce- 
KyHAU. 

ripH aaropaHHM CTa6HAOBOAbxa /la xcHACHcaxop O paapaHcaexcR no 
uenH: noAOHCHxeAbHan anacTHHa xcHACHcaxopa, cxaCHAOBOJibX, conpoxHBJie- 
HHe Rr. oTpHuaxeAbHaH anacTHHa. Ha eexxe JIi coaAaexca noAOHCHxeAbHuA 
noxeHUHaji aa eqex naACHHa HanpHxteHHa Ha Rt. oxxpbiBaiomHA Aanny, 
aHOAHuA XOK yBeAHqHBaexca h. nj^xoAH qepea o6MoxKy Pa, Bbisusaer ero 
cpa6axuBaHHe. 

Uenb paapHAa Ct, peryAnpyiomaacH conpoxHBJieHHeM Ra, noA^HpaercR 
xaxHM o6pa30M, qxo naMna /!■ ocxaexca noAHocxbX) oxxpbixoA b xeqeHHe 
V: eex, X. e. xaxoro >Ke npoMexcyxKa epeMeHH. xax h npoAOA/XHxeAbHocxb 
aaMbiKaHHH KCHxaxxoB xpoHOMexpa. ConpoxHBACHHe R? PbiBeAeno noA uiahu 
H a uiaccH. 

npH cpaCaxfaiBaHHH Pa saMfaixaKxrca xoHxaxxfai 3 — 4 IV h qepea nepe- 
KAioqaxeAb Ba, naxoAHiUHAca b ncAOJxeHHH «6e3 nonpaBXH», Ha odMoxxy Vi 
LUHC noAaexcR nanpHweHHe nuxaHHa h LUHC cpa6aTfaiBaeT, xax h b 
npeAbuymeM cjiyqae, npn HcnoAbaoBaHHM S-eexyHAHoro xpoHOMexpa. Oaho- 
■pneMHo c saMUxaiuieM 3— -4 IV peae Pa paaiawiuuoTcii xoMTficni 1 — 2 II, 
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ft l^edyjibTatt qero ueiib o6motkh P* o6ecTO<iHMeTCfl h KoKTaicTu 3 — 4 IV P; 

pft^MfaiKaiOTCJI. 

IIo oKOHqaHHH HMnyjibca TOKa nepea viawny KOHraicru P« Boaspamaior- 
ca 8 HcxoAHoe nonoxceHHe h cxeiia, npHAii b nepaoHaqajibHoe cocroaHHe, 
craHOBHTCH BHOBb HyBCTBMTeabHoA K HMnyabcaM OT xpoHOMerpa. 

Tax Kax onHcaHHufi lufxa AnHTCfi Scex h bo opcMa luiKna cxeMa 
HeqyBCTBHTejibHa x cHrxaaaM or xpoHOMerpa, nocTynaK>mHM KawAyK) cexyH- 
.ly, TO IHHC eyjer cpaOaTUBaTb 1 paa b Scex, qro h TpeSyerca njin hod- 
\4aabiioA patSoTU. ^ 


3. Bjiok iionpaBKM xptmoMerpa 

Tax xax hc pexoMCHAyercji nepeBoaxTb crpejixH xpoHoiicrpa, a cpaSa- 
luBHHue cxoMhi (Hnqn.io h xoneu BumepxiXH) Aonxciio npoHcxoAHTb bo mho- 
lux c.iyqaMx h MOMeiiThi epcMenH, onpeAeAeimue c ToqHOCTbio ±0,5 cex, xax 
»To tipe;i>\ \i()ipciu> itiKTpyxuHeH no Ha6aK)AeHHK) noaapHUX chumhA, noiipaa 
Ka Ha Hen)'iHtK ri, xo^a xpoHOMcrpa bboahtch HenocpeACTBCHHo b KH, aab 
‘tero HciiuiiKivcTCH Hiopan .laMnoaaH cxeMa. 

B ^roM c.iyqae nepexAioqaTeAb B* craBHTCB b noAo*eHHe «c nonpaa 
KuH». iu'prK.iK)«iaTe,nb Bi ctomt b rioAOJxeHHH, cooTBeTCTnyK)meM npHMeHae- 
MOM> xp.-iioxunpy, iiopexjiioqaTeab Ba ocraercji b noAojxeHHH «AAHHHbie» 
Mepca ^aMMtvTiJo K( iiraKThi 1 - 3 nepeK.T»oqaTeAq Ha aanny J\t 89 (pHC 
ii(. uit'Ti'H ii;\n[n!>KCHne iiaxa.'ia. 

c.xt'Ma i!>n!p;*HKii xpoHOMeipa aiia.iorHqHa paccMOTpCHHofl Buuie cxeMe 
I'peoOpa HiHauiiH o inooeKyH.TMux HMny.ibcoB h paSoraer c tcm OTAHqxeM 
iro iipo;i.).miinMMiocrb luficia paSoTw mo/kct peryAHpoaaTbca oneparopoM 
iipH K ih) (PHC. 18). nhiBeAeHHoro iia nepeAHioio naneAb nvAbra 

PaccMaipuBacMaH cxeMa BBAHercH cxeMofi 3aAep}KXH CHniajiOB h bho 
cMT nonpaBxy b tom ciyqae, ecjiH xpoHOMerp cneiuHT b iipeA&nax 5 cex. 

B LVi> qae otn aaaHHB xpoHOMerpa b npcAeaax 5 cex nonpaBxa Moixei 
ouTb iioayqeHa iiyieM nepesoAa UJHC Ha 1 ACACHHe BnepcA qro sxBHBa 
.iCHTHc .b'lMCHe oicTaiomero xpoHOMerpa Ha xpoHOMerp cneiuauuift c nocae- 
lyiomeji .TaAepxixoH HMnyAbca cxeMoft nonpaBXH, xax paccMorpeHo Buuie. 

CxeMa nonpaBXH mowct bhochtb saAepjxxy He OoAeo 4 5 cex B cav 
qae pacxowACHHH xpoHOMerpa c hcthhhhm BpeMeneM Ka BeaHKHny Ooaee 
o cex nonpaBxa bboahtch caeAyjoiUHM ofipa.TOM: npH noMoiuH cooTBercravio- 
u»ero nepoBOAa lUHC h UIHM KoMneHCH?yma 

^cex HAH ueAon MHHyTc; oCTaBinaHca qacib (b npcACAax Scex) xoMnencH- 
pyercfl aaMnoBCH cxeMOH. HepeBOA UIMC h UIHM ocyuiecTBAaercH c no 
Mombw xHonox «HacTpoAxa» yuic^wercH c no 

4. PaSora Ha KOpoTXMx bmacphliuu 

paccMoT^H pewHM pa6oTbi AaMnoBux cxeM b caynae. xorAa Ha 

AnexTpoABHrar^b (}>OTOxaMepu HMnyAbcbi noAaK>TCH qepea npoMeHCVTKH bd«- 
.MCHH xpaTHue 5 cex (aahhhuc BhiAepH<XH). «P0MWKyTKH ape- 

flAH noAyqcHHH BbiAcp^ex OT V 2 AO 4.5 cex nepexAioHareAb B< cxaBirrcB 
BxSra'^r^THaT^TM^^^ "onpaBxH,. HpH stom 

Ps ^ XpoHOMerpa HACT Ha lUHC npH saMuxaHHH 3—4 IV peae 

cpaoBTUBaHHM KOTopoA Ha UIHC nocrynaer sropoA HMoyAbc koutmk 
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TW 3- 4 IV pcAe Pi, KoHTaxTU 3—4 B. h t>- 4 B?. BpeMft saAepHCXH HMnyAb 
ca peryAHpyercH npn noMoiuH Ri. 

Taxax nocAeAOBaTeAbnaH napa HMnvAbcoB, noAaaacMaH Ha 4)OTOxaMe- 
py, nosBOAfler ocymecTBHib BbiAepHcxH c)t ‘/s AO 4,5 cex (nepBUH HMnyAbc 
oTXpbiBaer (I)OT03aTBop, BTopoA aaxpuBaeT ero). OiCAyer oTMexHTb, qto 
qacTora xoAa uiaroBux HcxareAeA npH stom yABaKBaercx. 3 to neofixoAHMo 
rqecTb npn saAaHHH iiporpaMMu. 

KopoTKHe BUAep>KKH B 0,2 cex MO^KHO ncwiyqHTb TaxHce nyrcM ycranoB 
kh ilKJToxaMephi na 1 cxopocTb. B aioM CAyqae orKpanne h aaxpbiTHe 4 ) 0 x 0 
MaxBopa ocyiuecTBAxercH sa oahh uhka cpaOaTUBaHHH. 

5. Baok HiafOBbix HCxaTeaeA (UlM) 

liiH 91 (pHc. 18) npeACTaBAHer co 6 oh UHXAHqci koc x()HTaKTHoe 
NCTpOHCTBO nOCAeAOBareAbHblM 3aMblKaHKC.M AaMCAeA. 

HMnyAbc Toxa, nocrynaiOLUHA Ha oCMorxy lUH, tacraBAHer iioauhjk 
i.uA xcHTaxT nepcMecTHTbcH na oaho noAo>KeHHe. B C-I80 npHMeHeHU uiaro 
Bue HcxareAH Tiina UJH-II. HMeioHuie 4 tuiaTo (4 noABH/XHbix KOHTaxra h 4 
l>HAa AaMCAeA). 

Bee IIJM KOMaHAHoro npuOopa HMexn oAHHaxoByx) xoHcrpyKUHK). Ha 
«*ahoA och c noABH>KHUM KOHTaxTOM uiaroofaix HcxarcAeli naxoAHTcx uixaAa 
c 12 AeAeHHHMH, noxasbiBaiomHMH iiaiojxeHHe noABH>KHoro xoHTaxTa. LUH 
HMeer 12 AaMeAeii. floABHACHbiH xoHTaxT nepeMemaeTca oahh pa.r aa .5 cex, 
qjo oSecneqMBaeT iiepnoAHquocTb paGoru LUHC b 1 mhh. 

BBHAy HHTCHCHBHOCTH paSoThi UJHC H UIHM HMeercH peaepBHuii 
KUMruiexT inaroBbix HcxaTCAPH, BXAioqeHHfaix napaAAeAbHO paOoqiiM h bbo 
AHM bix B ACHCTBHC nepexTKjqaTeAHMH B4, Bs, B* H B7». PesepBHfaie UIH lui 
HpHHUHnifaAbHoA ^wTCKTpocxeMe ii3o6paA(eHU nenojiHOCTbio. a noxasaHu TOAb 
KO HX OGmOTXH y? H Vs H UeriH BKAK>qeHHH nOABHHCHUX XOHTaXTOB. 

Aah oGecneqeiiHH lO-MiiHyTHoA nepHOAHqnocTH paSoTU ^x^^xaMepbi 
HMeioTCfi UIHM. riocAe Toro xax LUHC coBepuiHT hoahuA uhka paGoru, 12 
cpaGaTUBaHHH, lUHM nepeABHraeren Ha oAHy AaMeAb. ZLocTHraeren sto 
cAeAyiomHM oGpaaoM: npH nepexoAe noABH>KHoro xoHTaxTa LUHC Ha Jia- 
MCAb, cooTBercTByiouiyio HyACBOH cexyHAe, Ha oGMorxy OAHOMHHyTHoro pe 
AC P« noAaercH HanpaxieHiie no uenH; oaioc HCToHHHxa nHTaHKR peAe, Bcno 
MorareAbHbiA xoHTaxT, saMXHyBuiHHCH bo BpeMx cpaGaTbiaaHHH LUHC, koh 
raxTU 4—2 Bi, noABHH<HbiK xoHTaxT LUHC, oGMorxa P«, Rn, MHHyc hctoh- 
KHxa nHTaHHH peAe. ripH 3 tom qepea xoHTaxTU 3 — 4 IV P* x HcroqHHxy nn 
TaHHH noAKAK)qaeTCH oGMOTxa y«, aacraBAHH lUHM nepeABHHyrbcx Ha OAHy 
AaMeJib. 

Tax xax aah UIHM BuGpaxa lO-MKHyxHaH nepHOAHHHocTb, a oh HMeer 
12 AaMeaeA, to neoGxoAHMo oGecneqHTb «nepecKOK» qepea 2 AaneAH. 3 tot 
nepeexox coBepuiaercR Ha nyaeBoA h 5-A MHHyre 10-MHHyTHoro HHTcpeaAa. 

KorAa noABH>KHbiA xoHTaxT LUHM naxoAHTCx Ha oahoA H 3 AaMeAen 
(xpoMe HyAesoA h naroA), paGora ero coaepuiaeTCR, xax onHcano Buuie. 
Emh noABHHvHuA KoHTaxT LUHM nepeAAer Ha HyAeByx) hah naryx) AaMeAb, 
TO qepes 10 cex noABHjxHuA xoHTaxr LUHC saMXHer uenb: haioc HcroqHHxa 
nHTaHMR peAe, BcnoMorareAbHue xoHTaxTbi Ha LUHC, xoHTaxTU 4—2 B«, noA- 
bhxchuA xoHTaxT LUHC. ctohiuhA b noAOHceHHH clO cex>, HopMaAbHo-aaMx 
nyruA BhixAioqaTeAb Bar «nepecKox» Rn, oGMorxy P» c BUBOAaMH 3—4, no 
jibh)khiiiA xoHTaxT UIHM, ctohuihA b noAOJxeHHH, cooTBercTByK^meM HyneBoA 
BJiM nsToA MHHyre, xonraxTbi 2—4 B«. MHHyc HcroqHHxa nHTpHHH pexe. 
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^ peayjibTdTe atoro aaMUKaioTcii KOHTairry 3—4 IV peae Pi m artfM 
caMUM nojiacTCH tok Ha o6MOTKy lUHM, sacraa/iasi ero ncASHHCHufi KOHraxT 
nepeftTH c Hyjieaoft hjih nnroA jibmcjih iia cneayiomyK) 

Hjih o6ecneMeHHa 6e30TKa3HoA patSoru cxeMu nepecKOKa o6MOTKa P" 
c BUBOAaMM 1—2 BKJiioiaeTca Ha noAAepiKaHHe, uto6u npe^oTBpaTHTb paa- 
MUKBHHe Pi npH o6ecToqHBaHHH o6motkh 3 — 4 . qro HeHaCjeavHo npoHcxoAHT 
npH nepecKoxe. 

Tax xax B ;iaHHOM cviyqae tok mokct oTBeraHTbca or buboab 4 o6mot- 
KH Pi b CTopoHy HO uenH: o6MOTKa P?, MHiiyc HCTOHHHxa riHTaHHH pejie, to bo 
H 36e3KaHHe napasHTHoro cpa6aTUBaHHH P6 h Pr b uenH mx o6motox bx;ik>- 
MeHU orpaHHHHT&nbHue conpoTHBaeHHH Rm, Ris, R4i no 2i)G om. 

Ecvih tox npoxQAHT He 6o.nee qe.M qepea oaho orpaHHMHTejibHoe conpo- 
THBJieHHe, TO 3T0 lie cxaauBaercR Ha HopMajibHofl pa6oTe pe^e. Ha o6MOTKy 
qacoBoro luaroBoro HcxaTeAX (UIHH) paa b 5 mhh noAaeTCn HMnyjibc qepea 
3—4 IV peae P?, cpa6aTUBaK>mero npH HaxowAenHH noABHXdioro xoHTaxTa 
UJHM Ha .naMejiRX iiepecxoxa (HyAeBaa h nATaa mhh). HepHoAHaHocTb pa 
fioTW IIIHM — I Mac. iLriH paGoru lUHM nepex-fiioMaTejib Bn Moacer Gutb b 
.ik)Gom no;io}KeHHH. xpoMe «CTaHAapT». 

riepeBOA uiaroBwx HcxareneA b ixejiaeMoe nojiojxeHHe ocymecTBAHcrcii 
KHonxaMH KHi, KHa, KHs, BueeAeHHUMH Ha xpuiuy xoMaHAHoro opnGopa c 
HaAHHCHMH «HacTpoHxa» H aaMuxaiouiHMH uenH nHTaHiiR oGmotox cootbct- 
CTByiOUlHX UJH. ripu HeoGxOAHMOCTH nOAyMHTfa OAHOMHHVTHhie H nflTHMHHyr 
Hhie aaMuxaHHH bo BHCiuHeft iienn onepaTop mojkot iicriOAbaoBaTb buboau 
lUi7 H UJi*. C oAHoii H3 jiaMe.nieA IIIHM CBHsaH 3.ieKTpoMarHHTHbifi CMexMHK 
•3j. OTMeqaiomHfi oGiiiee xojiHqeciBo lacoB pafiorw npHGopa h KH. 


6 . SaAaHNe nporpaMMu 

3 aAaHHe iiporpaMMU paGoru (poroxaMep cboahtch k aaAaHHio BpeMeuH 
Haqa.aa h xoHua xa>KAofi BUAepixKH. 

PaccMOTpHM paGory I nporpaMMu. 

Haqajio h xoneu BUAepiXKH oGycnoBJiHaaercR noAaqeA HMnyAbca xpo 
HOMerpoM AAHTeAbHOCTbK) 0,5 cex ua MOTop 0OTOKaMepbi, npuMCM xaHCAuA 
HMnyjibc nocABAoBaTCJibHo BusuBaeT OTxpyBaHHe hah saxpuBaHHe iboToaa- 
TBOM. SaMKHCM C nOMOUlbK) BMKAlOMaTeAeH xaxKe-AHGo KOHTaXTH UIMC H 
lUHM, cooTBercTByiomHe MOMCHTaM bpcmchh BuGpaHHoil nporpaMMu c-bCM- 
KH. KorAa noABHiKKue xoHTaxTU 3 THx luaroBux HcxaTeAeii Gy^yT uaxoAHTbca 
Ha AaMejiHx, cooTBercTByKJiuHx aaMXHyruM BUXAioMaTeAHM, na oGmotkv 
npeABuxoAHoro pCAe Pi Gy^er noAaiio iianpHJxeHHe no ueriH- ruicc hctomhh 
xa nHTaHHH paae. BcnoMoraTCAbHue KOHTaicru UIHC. aaMXHyrue npH noAa- 
Me HMnyAbca or xpOHOMeTpa. xoHTaxru 4—2 Bi, noABHjxnuH xoHTaxT UJHC 
AajieAb, aaMKHyrufi BuxAxiMaTeAb, xoHraxTu 4—2 Bi (BuxjixiMaTeAb Bi* 
paaoMKHyr), noABHWHufl xoHTaxT I nporpaMMu UJH.M, AaMCAb, saMXHyrufl 
BUKAK)MaTeAb, oGMOTXa Pi, MHHyc HCTOMHHXa nHTailHH pSAC. 

BuKAKiMaTeAb B« aaMuxaercji npn ueoGxoAHMocrH iiCAyMeinffi 1 -mhhvt* 
hoA nepHOAHMHOCTH HAH npH HeHCnpaBHOCTH IIIHM. B 3TOM CAyqae TOX HACT 
MHHyH IIIHM H cxeMa paGoraer c nepnoAHMHOCTbX). oGyc.ioBAHBaeMoA ahuix 
npOAOAHCHTeAbHOCTbX) UHXAa paGoTU lUHC. 

npH cpaGaruBaHHH Pi Mcpea KOHTaxTu 3-4 IV saMuxaercH uenb hh- 
TaHHx oGmotxh BuxoAHoro peAe Pu. 

npHX)TC>TCTBHH HMnyAbCa TOK OT HCTOMHHXa 
nHTaHHH 3 AeicrpoAMraTMH Mcpea aaMXHyrue cnapaAACAeHHue xoHTaicTU 
2-1 H 5 - 4 , peae P.. h 26.uiTupbK0BbiA uirenceabi^ paai^ HaerHa <So- 


I rpeBBTenH i^oTOKaMepu OBi c nocACAOBareAbHo noAKnioM«nnni k hhm Tep- 
1 Moper^HTopoM TMi. 

rlpH cpaGaruBaHHH Pu oGorpea cporoxaMepu BuxAioMaeTCH h tok nepea 
I KOHTaxTH 2—3, 5—6, BuxAK)MaTeAb Bn («MoTop 1») nocrynaer Ha aaeicTpo- 

I ABHraTeAb ({lOTOKaMepu 1 nporpaMMu, orxpuBaH hah saxpuaaH 4 >o^ 3 aTBop 

I H npoTHTHBaH JiAeHxy. 3aMuxaH re hah HHue BUXAXiMaTeAH lUHC, mohcho no* 
t AyMHTb B TeMCHHe MHHyTU HeCKOAbXO paSAHMHUX BUAepHCeX C paSHUMH HH- 
I TepBBAaMH. B npeAeAax lO-MHHyrHoro HHTepsana BuGop HyxcHUX MHHyr, b 
i xoTopwe ocymecTBAHercH cbeMxa. npoiisBOAHTCH saMuxaHHeM cooTBeTCTByx) 

I uiHX BUXAK)MaTeAeA lUHM. 

I KomraxTu KHs SAexrpoABHraTeAH ynpaBAHxyrcH xyAaMXOM, chahiuhm 

i Ha oahoA H 3 oceA peAyxropa, h hbahiotch (^okhpobomhumh. 3a apeMH hm- 
I nyAbca xoMaHAHoro npHGopa xyAanox noAAepHCHBaer ueni* nHTaHHH sAeKipo* 
ABHraTeAH aaMXHyroA ao Tex n<^, noxa oa He aaAMer nepsoHaqaAbHoro no- 
AOHceHHH. riepeA HaqaAOM cbeMXH a;ih npoBepxH paGoru sAeKrpoABHraTeAH 
? HAH Ann npoTHmBaNHH nAeHXH uenb nHTaHHH Moacer GuTb BKAK>qeHa MHHyn 
peAe P» nyreM saMuxaHHH XHonxH KHi «MoTop 1 ». BuxAxiqaTeAb Bn CAy 
>KHT AAH BUKAKiqeHHH uenH nHTaHHH aAexrpoABHraTeAH. 

BTopan nporpaMMa, uenb xoropoA coctoht hi Apyroro pHAa xoHrax 
TOB LUH, peAe Pn h Pu, paGoraer aHaAorHMHO. 

OnHCBHMaH aAexrpocxeMa nosBoAHer saAarb cAeAyKiiime nporpaMMu 
cbeMKH: 

a) Bce BUAepHCKK H Bce npoMeH(yTXH MeatAy hhmh xparHU 5 cex (I cxo- 
pOCTb SAeXTpOABHraTeAH) ; 

G) BUAepacKH xparHU 5 cex, a npoMeacyrxH or 0,5 ao 4,5 cex (I cia>' 
pocTb) ; 

b) BUAepacKH OT 0,5 ao 4.5 cex. a npoMeacyTXH xparnu 5 cex (I cxo 
pocTb) ; 

r) BUAcpatKH 0,2 cex, a iipoMea(yTKH xpaTHu 5 cex (II cxopocTb). 

a) BUAcpiKKH xpaTHU 5 cex, a npoMeacyrxH 0,4 cex (II cxopocTb). 

UenOMKH, COCTOHUlHe H3 KOHACHCaTOpOB Cl — CiT COnpOTHBACHHA R» 
-Rm, R«j, Ri 3 hbahiotch HCKporacHTCAbHUMH H npeAoxpaHHKJT HarpyaccHHUe 
KOHTaxTu OT oGropaHHH. 

7. CMcreMa cHCHaANsauNH h kohtpoah 

Aah HaGAKiAeHHH 3 a paGoToA KFI h ynpaBAHCMUx hm ysAOB npeAycMOT 
peHa cncTCMa cnrHaAHsauHH h xcHTpaiH: a<eATaH AaMnoMxa «KaMepa» JIHi 
.TAH I nporpa.MMu h JlHio — aah II nporpaMMu (saropaercH npH cpaGaTuea- 
iiMH npeABUxoAHoro peAe h CAyacHT aih xoiirpoAH noAaMH HMnyAbca na <1)0- 
loxaMepy). Ohb nosBOAHer Taxate xoHTpoAHpoBaTb cooTBercTBHe paGOTU 
luaroBUx HcxaTeAeA saAaHHOH iiporpaMMe. IlpoAOAacHTeAbHocTb ee ropeHHH 
paena A-iiiTe.ibiiocTH HMnyAbca b 3ToA neuH — 0,5 cex; 

leAciiJiH AHMnoMxa «3aTBop» (JlHi aah 1 iiporpa.MMu h /IH 4 aah H 
IiporpaMMU) BXAioqaeTCH xoiiTaxTaMH KHi (Kfli — aah BropoA nporpaM- 
Mu), oCiiopaTopa 4>oToxaMepu HCHrnaAHSHpyeT O TOM, HTO <})0T03aTB0p 
laxpuT. 

Uenb nHTaHHH xpacHoA AaMnoMxH cflepeMoTKa* JIH» (JIH 11 ) sbmu- 
KacTCH qepe3 xoHTaxT KFIi (KOi) xacceru ())OTOKaMepu bo speMH nepe- 
MOTXH. noC.ieAOBaTeAbHO C .SeACHOH AaMnOMKOA BKAlOqeHU AaMnOMKH OCBe- 
meHHH qacoB JIH 2 h /IHa (JTHs h JIHi). HanpnaceHHe HaxaAa AaMnoqex pe- 
I VAiipyeTCH peocraTOM Rn h Rw cOcsemeHne qacoB* 9^ h 95 (pHC. 18) . 
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Bbmax toix>, qro ha aneHKe bucokoA •lyBCTBHTenibHocTH iiSo6pBm«HB« 
nacoB no.iyqaeTCB ncpeAcp^KaHHUM. /laMnowKH saiiiviiTHpoBaHU nocTOUKHu- 
MH COnpOTHBJieHHRMIl R« (R«9) 

HanpfiJKeHHe HaKa;ia jiaMnoneK ocaemeHMH >4aeuB n :<e;ieHbix jiaMnoMea 
6,3 Bo.ibTa, no3TOMy chh I'oe.iHHenhi nocjiejioBaTejibHo. tbk kbk iiHTaioT 
c^ OT 24-no;]bTOBoA uenn 

Jinn oCecneReHiiR nocTOHHCTBa xoaa nacu cHa6)KeHhi o6orpeBaTe/iRMM 
06.1 (06.:) H TepMopery;iJiTcpaMn TM-i (TMr). ni).i,iep>KHRaioii(HMH reMnepa- 
TVpy B n'^ejieiax 0 "ao +28®C. 


G(ie;iyeT noMHHTb, rto nepenupai<He /iaaenoH .'laMiioMKii BcerAa backet 

la co6oA paapuB uenH ocsemeHHH MacoB. 

npH aaMiiiKaHHH KFIj h KH* HMiivAbcbi iioAaioTCH Ha aAetcrpoManiMT- 

llhie CRCTRHKH 3i H 3i COOTBeTCTBCHHO AByX npOFpaMM MHCaa aaCHRTUX 
KBApoB. Ha AHaM6TpaAbiio npoTHBono.'FO/KHhix cToponax 6oAbUJoro aepxBAa 
vcraHOBAeHbi OTMerHHKii «ceBep— ior> c .laMnoMKaMH JIH 14 h JlHw. 

PojioBKa (J)OTOKaMepbi ycTaHaBJinBaerca ibkhm o6pa30 M, htoGli ahhmh, 
^AHHRicmaH jiaMnoRKH, HaxoAtwacb b njTocKocTH MarHHTHcro MepHAHana. 
rlHTaHHe K AaMnoqxaM «ceBep — ior> hoaboahtch Mepes peocrar Ris cHanpa- 
JKCHHe OTMCTt{HKOB» 96 (pHc. 18 ), peryAHpyiouiHfi Hawa.’i o 6 eHX AaMnoqeK. ii 
riCpeXAIOMaTeAb HaXOAHIUHfiCH B n0.10>KeHHH «<I>OTO». 

KpoMc Toro, HOc.'ieAOBaTfcibHo c Ka>KAOM .laMnoqKoii BiuiioqeHo eme no 
oAHOMy peocrary: Ri: («.(.!>) h Rm («ceBep-*) 97 h 9« (pHc. 18). JlawnoqKH 
• Bce BpeMH ropHT HenoAiibi.M iiaKa.ioM. 

Peocrar Ri* saKopaquBaerca oahii pa.i b 5 mmh xoHT.iKTaMU 2—3 11 pe 
le 6AaroAapfi qemy .laMnoHKa «ceBep» BcnMXHBaer ap'ie. Peocrar Rn aa- 
KopaqHBaercj! KOHTaKraMH 2 -3 II Pn, npHqeM wacrora noaropeHHH BcnuuieK 
laMnoRKH «K>r> MOJKer 6 biTb Bbi6paHa oahh paa b 1 ; 5; 16 hah 60 mhh coot 
B ercTByiomeft ycraHOBKofl nepeKAFOMareAB Bn. Or.vferqHKH 4ceBep--ior» Bcnu 
xHBaioT B TOM cAyqae. KorAa lUHC cronr b noAO>KeHHH «5» no lUKBAe Hcxa- 
TCAH. a lUHM— B naiowemiH «5» hah «10>. JlaMncHKH h /IHm Mom 
ohiTb BfaiKAioqeHhi BhiKAioqaTeAHMH B7 i («ceBep>) h Bto Uior*). 

H:K)6pa>KeHHH .la.Miio'ieK {})OTorpa(|)HpyK)TC 5 i na n.icHKe. a pasAifqHaH 
•lacTora BcnhiiueK noaBOAHer onpeACAHTb nonpaBKy qacoB, cjKrrorpacbHpye- 
Mux Ha iiACHKe. nepeKAioqareAb B73 AOAXteH BcerAa naxoAHtbca b noAOJxe 
HHH «OoTo^. B noAo>KeHHe «CneKTp» oh craBH rcH npii pa^ore co cncKrnaAb- 
iioH KaMepoft. * 


HaiipHJKeHHH !1 TUKII B HeilHX KOHTpOAUpyKmB BOAbTMerpoM H aMnep 
verpoM. BoAbTMerp HFIi- c nopcK.iioqaTe.ieM Bi<. M(j>Kei Owib iu.AK.iioqeH k 
cAeAVKJuiHM uenflM; uenb niiraHHH IIJH, uetib nniannH KaMcp. oiMerqHKOH 
«ceBep- ior». uenb naKa ia .laMiio'ieK, oiBoiuaK)iun.\ 'laow I iiporpaMMhi lle- 
Ha AeAciiHH ujKaAbr Bo.ibT.MeTpa iipii bcc.v no.-uoKeiniHX nepeK-iK)qaTeAH Bm 
paBiia 0,0 D. nepeK.iK>qaieAeM B* a.MriepMCTp HIIi Mo>Ker Curb noAKAioqen k 
pasAuqifijM uenflM KH qepea cooTBCTciByibuiHc iiiyuTU R R 41 . Lleua abac 
ifiifl ujKa.ibi AAfl H3MepeHHH ToKa B pa:i.iHqHwx uenax ue caiiuaKOBa: b ueuflx 
'PCTOKaMephi H oOorpcBa aepKaA— 0.1 a. b ueiiu oCorpeEa uacoB — 0 01 a b 
anoAHoii uenH— 1 Ma • <4. » 


Aah 
■ ia.MnoqKH 


VA^CTBa iiaoAioAeHHH aa paOoTofi UJH H.MeKjrcH ocBeTHreAbHue 
TlHn Ii .nHi7. BKAioqa^Mfaie BbiKAfoqareAeM B«4 («OCB. 


8. CMorpet mp«m 

B ueAflx HeAonyuieHHfl sanoreBaHHii aepKBA npH pa6ore b ycAOBMnx 
HH3KHX reMneparyp b roAOBicy C-I80 BMOBTHpoBau oterpes. HanpflweHHe 
o^rpesa aepxaA noAaercfl no 26-}KHAbHOMy xaCeAio qepes KOHraicru 20 h 
21 uirenceAbHoro pa3i>eMa (UiP) k pacnpeAeAHreAbHoA KopoOxe h abacc no 
t6'B(HAbHOMy xaOeAK) qepes KonraxTbi 19 h 20 UIP ua odorpeBareAX 6oAb 
ujoro acpxaAa 06.6-r06.io c nocACAOBareAbHo BXAioqeHHhiMH repMoperyAfl 
TopaMH TMs H TM6. a TaK}Ke ua o6orpeBaTeAb MAAoro sepxaAa 06 5 h en» 
repMoperyAflTOp TM4. 06orpeB Mower BbixAioqaTbCfl npn noMoiux B* h B^. 
pacnoAOweHHfaix na HHwneA cropone ocHosaHHii sepxaAa 82 (pxc. 8). 

JlAfl yAo6cTBa pa 6 oTbi b Hoqnoe BpeMfl b ntesAa UJm 15 (pHc. 8 ) mo 
wer 6uTb BKAK)qeHa nepeHocuafl ocBerifreAbHafl AaMnouKa JIHi*. 

9. flHTaHMe KOMAHAHoro npiidopa 

C pacnpeAeAHTeAbHoro mHTxa (pHc. 20) c ycrauoBAeHHbiMH ha ham 
iiAaBKHMM hpeAoxpaHHTeAflMK nP-l-i-nP-S nHTaiomee uanpflweHHc noABo- 
AHTCfl X KAeMMaM ua saAHeA ctchk© KH. JJaa pcAe, lUH, cHrHAAHaauHH h 
i) 6 orpeBa aepxaA ueoOxoAMM nocroflHHbiA rox or aKxyMyAHTOpoB uanpawe 
HHCM 24 Baibra. PaaAeAeuHe ueneA OHrauHA yAoOno aab npoBcpxH pa6o 
Tbi KH. ilAfl auoAHfaix ueneA AaMn noAaercfl nHrauHe or cyxHx 6 aTapeA ua 
npflweuHeM d 300 BOAbr. 

riHTaHHe uaxaAa abmii h rcAe^ua ocymecTii.iHeTCH or HcroqHHxa no- 
l•.TOflH^o^o Toxa uanpaweiiHeM 6,3 BOAtra. Jinn nurauHA 3AexTpoABHraT€A« 
KaMepbi noAaercji nocroflUHbiA rox HanpflweHHeM 32—36 BrvibT c yqeroM na 
leHHfl uanpflweuHfl b coeAHHureAbuoM xa6e.ie. 

Bo BpeMfl pa6oTbi x(^nye KH, hb.ihk)uu{Ach i»AeKT|K>cTaTHqecxHM 3 k- 
pauoM, Keo6xoAHMo aaaeMAflTb. Jinn peryAupoBXK uanpflwcHHH b uenflx nn- 
rauHR auoAoB. uaxaAoB h xaMep CAywar peocrarhi R*i, Ri* h Ro, bbiBCACH 
Kue ua nepeAHKJio naueAb h cHaOweHHue cooTBercTByKiuuiMH HaAnHCflMx 99. 
100. 101 (pHc 18. PHC. 3). 

10. PaOora c cchchtomctpom 

CeHcHTOMcrp cAywHx aah BneqarbiBaHHfl ua nAeHxy craHAaprHhix 
ibxaA flpxocreA, AaK)mHx BOSMOWHOcrb npH nocAeAyiomeS ^oroMerpHqecxoA 
o6pa6oTxe HeraruBOB onpeAeAflrb HHreucHBHOCTb CBeueHHfl HCCAeAycMbix 
oO-beXTOB. 

B ccHCHToMerpax, upHAasaeMbix x <|)OToxaMepe C-180, (poroaarBOp hs- 
MCHCH Tax, qro oh Mower vnpaBAflTbcfl UMnvAbcaMH or KH. FlepcA BXAioqe- 
hhcm ceHciiTOMerpa UIHU c iioMoiubio khobkh KH* ycraMaBAHBaercfl b oaho 
M 3 nOAOWeHHH, COOTBeTCTBVKUUHX HesaAcACTBOBaUHblM KOHTaxraM 3-ro pflAa 
(Ha ]ipHHUHiiHa;ibHOH cxcMe HJoOpawen BHH3y). nepexAioqareAb Bo npn 
iToM AO.IWCH GuTb iiocraBAeii b noAowenne 4tCTaHAapT», a 4)OT03aTBop (fio 
ToxaMepbi :.:iKpLiT. Tukii.m o6pa.30M, niiraiiiie o 6 motxh IUHH ocyuiecTB- 
.iflercH OAiiuBpeMeuHo c noAaqeft Ha (|K)ToxaMepy 1*A nporpaMMbi HMnyAbca. 
(iTxphiBaiouiero (JiorosarBop. no cAeAyujiueA uenH: haioc ncroqHHxa niiraHHu 
UIH. xoHrakTu 2—3 11 npeABhixoAuoro peAe l-A nporpaMMbi Pt, Bn, o 6 mct- 
xa Vi, MHHyc HCToquHxa nurauHA. HuraHHe ceHCHroMerpa (24 BoAbra no 
cTOflHHoro Toxa) noAaercfl x XAeMMaM Kn. Ks* Ha GokoboA creuxe ceHcuro 
Merpa. 

ripH noAaqe HMnvAbca na oOMorxy Vi noABHWHbiA KOHraxT UIHH ne- 


IH 
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pexoAHT HA MAeicTBOBaHHyio jiaMCAb H aaMUKaer uenb nirraHiia odMonoi 
peac Pii. ripH aroM saMhiKaKyrca KOHTaxTu 1—2 IV peie Pn, a peayvibTare 
Mcro saMbtKaercfl uenb niiTaiiua pejie ceucHToverpa Pi4, coeAHHeHUoro c KFI 
UlHypOM C BHAKaMH L1J33 H IIIm. 

ripii cpa6aTUBaHHH pe;ie Pm BKAioMaercH uerib a.ueKTpoMaruHTa 34, 
rioAHHMa>ouiero aacAouKy ceucHTOMerpa. SacAOUKa ocraeTca oTKpbiTOH ao 
Tex nop, noKa c P» na LLIH^ ne nocrynuT cAeAyiomuA HMnyAbc; KouTaicr 
IIJHM nepeABHueica ua HeaaAeficTBOBannyio AaMeAb u .'lenb nHraHHH peAe 
t'CHCHToMerpa paaoMKHCTCH, TaKHM o6pa joM AociHraerca paBeucTBo BUAep 
)beK, AOBaeMUx ceucHToMerpoM h (JjoTOKaMepoH ripii c^beMKe. 

OniimecKyio cxewy ceucHTOMerpa 4)CP-4, oniicaHHe KOHcrpyKUHH h 
tipaBHAa BKcnAyarauHn moh<ho nafiTH b HHCTpyKUHii, npfiAaracMoft k ceH- 
cHTOMerpy. JlaMna cencHTOMerpa nHTaercti nepea nyAbT or ccth nepeMCHHo- 
roToKa 127 — 220 boabt hah HenocpeAciBCHno ot aKKyMyAHTopOB c nanpflOKe- 
HHeM 12 b. CeHCHTOMerp h ero nyAbT H3o6pa>KeHhi Ha pnc 29. K ccucHTOMer- 
py npHAaioTCH ABa cepux lO-KpaTHUx cBeTo<))K.abTpa. 

11. KoHcrpyKTHBHoe o4>opMAeHHe Kfl 

KoMaHAHbift npHOop cMOHTiipoBaH na MeraAAHqecKOM maccH, CBepxy 
aaKpfaiTOM naneAbio, na KOTopyio BbiBeACHu opraubi ynpaBAeHHfl h npHOopu 
KOHTpoAH paOoTU KOMaHAHopo npnOopa ii (})OTOKaMephi. FlaHeAb yAepMHBaer- 
cH qerwpbMH aacrejKKaMn (cm. piic. 16, 17. Ifi h 20). 

HeKOTopwe AeT.i.iii K'^ranAHoro npnoopa rpeOyior aah nopMaAbuoA 
. paOoTfai onpeAeACHHon; noAo>KeniiH. HaripHMep: cmct'ihk paOoraeT toabko b 
ropH30HTaAbHOM noA()a<ennH. noaroMy b cqeTMHxax, nocTaB.TeHHhix b KO Bep- 
TKKaAbHo, aaBOAOM BBCAena AonoAnnTCAbnaa npy*nna. qro hbao HMerb b 
BHA y npH CMene cqerqMKa; BOAbTMerp h aMnepMerp AaioT npaBHAbHbie noxa- 
^aHHH TOAbKO B ropiiaOHTaALMOM HOAOKeHHH; pCAB THUB PIIH TaKHCe AOAM- 
HU OhtTb B ropH30HTaAbHOM no.iojKeHHH. KOTAa HKopb Hx h'axoAHTCB c6oKy. 

TaKHM oOpasOM, npii peMonre, KorAa nyAbT huxoahtch b neHopMaAb- 
MOM noAojKenHH (HaicnoHen, noBepnyT nafioK), BK.i!oqaTb ero hc CACAyer. 

Bee coeAHHCHHH BHyrpH nyAbra BunoAHenu MHoro-KHAbHUM MOHTaxc- 
HhlM npOBOAOM B XAOpBHHHAOBOA H3C-AHUHH. BcC OpoBOAB nepCHyMepOBaHbl 
B cooTBercTBHH c MoiiTaiKHOH cxcMOH, npHAaracMoH K npnOopy. 

Rjih npHcoeAHHenHH KoManAnoro npnOopa k nepexoAHoft Kopo6Ke h 
nepexoAHofi Kopo6KH k roAOBKe npnMeneu Ka6eAb MapKH KLUM (24X1 hah 
16X1). Ka6eAb, HAViUHii ot KOManAnoro npH6opa ao nepexoAHcfl KopoCKH. 
HMeer 24 )khau, ot iicpe.xoAnoii KopoOKn k roAOBKe — 16 >kha. 

B KOMnACKT b.xoaht TaKJKe 24->KHAbnbifl S-MerpoBui: Ka6eAb aah roa 
KA ioqeHHH (J)OTOKaMepbi MenocpeAcrneuHo k KIT b CAyqae onpoOoBaHUH (poro- 
KaMepu B noMemeHHM Bed KaOeAn iipucoeAHHaiOTCH uiTenceAbirhiMH pa3T>e- 
MaMH. 

npH HH3KHX Te.MnepaTypax (—20 -(iO C) cACAvt'T HsOerarb pesKHx 
H Kpyrux nepernfioB KaOeAcn bo H36e:-Kai!ne napvuieHiiH ueAocTH pesHHoBoft 
H30AHUHH. 

IV. 3EHHTHAfl <l>OTOK.^EPA 

K qacTH iipH6o|)OB C-180 npHAaerca seHHTHaa Kaviepa (cm. pHc. 2 h 

SciiHTHaH KaMepa iipeAcraBAHei coCoh raKVJo >Ke (poiOKaMepy, Kax h b 
K .ioBKe npH6opa, (pororpacpHpyioiuyio ofiAacTb HeOa b aoHHTe. Ona saKAio- 
‘leiia B TepMocrar. B Bepxneii KpuiuKe TepMocrara aMeerca okho 102 

20 


(piK. 22), MKpwToe aarAyuiKoft 103 h muirthum iwocKon tp 4« m >iiMM 
creiuioM, noA Koropuu pacnoAoxceH oO-bCKTHB KSMepu. UlTenceAbHUM 
paaiieMOM 1(H h S-mctpobum xaOeAeM aeHHTHaa Kauepa npHcoeAHHflercfi k 
K paftHeuy npasoMy lUP nepexoAHoft KopoOxH. 

SeHHTHaH (poTOKaMepa paOoraeT tio II nporpaMMe KowaHAHoro npHOo- 
pa. CXSorpcB nOAocTH TepMocrara ocyiuecTBAHerca toabko odorpeeaTCAaMH 
(poTOKaMepu SeHKTHaH (poroKaMepa kpenKTCa Ha HOWKe npHfiopa rax, hto- 
6u oAHB H3 CTeilox TepMocTaTa 6hiAa opHeHTHpoBana no MarHHTHOMv Mepn 
AHaHy. Aah 3Toro seKHTHyx) (poroxaMepy HyxcHO npHBMHHiiBaTb k toA hox- 
xe npH6c^a. Koropan xpenHTcn. ocbK>. napaAAexuioih BHaapy. 
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HacTb BTopaa 

3KCnJiyATAUH5l KAMEPbl C-180 

yKJlA/lKA. TPAHCnOPTHPOBKA H PACOAKOBKA nPHBOPA 
npii6op CH80 y;io>KeH b 12 BniHKax (ne CHHran xpoHOMCTpa). 

CpH yK.iaAKe KOMarmuoro npuflopa h 3 nero bo H36e»aHHe caMonpoHS' 
' ro BunajaiiiiH npn Tpr.?ionopTHpoBKe BWHUMaioTCfl iio;iBpH3oaaHHoe pe- 
’T] 1. viaMnu 6H15n h CTa6HioBO.ibTbi Cr-2C. 

3th aeTa;iH yicna;ihiBaicTCB b Bary, sasepTbiBaiOTCH 6yMaroft h none- 
TC5! B cooTBetcTByioiuHe oT^nejicHHH BtuHKa, B KOTopbift yiciaAUBaeTca 
ripH rpancnopTHpoBKe H3 ro.fionKH BWHHMaioTCfl BepKa^ra h ({>OTOKaMe; 
acTa;iH ,io.i>KHbi njioTHo yitTaAMBOThcir b rtieaja ynaKOBoqtiux biuh- 
r? HaAeJKHo b hiix saKpeonaTbca. flpn nepeBoaxe np«6opa neodxoAHMO 
^ratb HuiirKH or y^tapoB, qpesMepHofl tpacKH h t. a ., Moryuuix napy- 
K).;TIipOBKy OnTHieCKOft CHCTCMU. BWBeCTH H3 CTpOH H3MepHTe;il>IIHe 
ny;ibTa, HapyiiiHTb a.’iCKTpoMOHTaav h t. n. 

C'cofiaa ocTopo>KHocTb HyjKHa npH iiepeBosKo xpoiiun^erpa. He Aony- 
.'TCH oTiipaBKa ero 6ara>KOM h;ih no homtc — xpoHOMctp ;ioji}KeH nepeso- 
’5T TOjibKo c HapoqHbiM. ripH :iTCM MexaHHSM ocTaHaBjiHBaeTCB H 6ajiaH- 
a ciHiiHBaercji ^ByMa npo6KaMH-BKTa,ibnuaMH. Kopnyc xponcMerpa 
. ^ TCH c no;iBeca, ynaKOBbiBaeTca b Baty h yKvia;ifaiBaeTCfl na ano ^yr- 
1 hojice nojipodHoe vxaaaHHe momoio nafiTH b AOKyMCHrauHH, npiuiarae- 
s: xpoHCMerpy. 

■ ’ncnaKOBKa (|)CToKaMepbi C-f8i) 'K).T>{<na TaxiKe nponsBOAHTbCB c6anb* 
I' loroKiiocTbK). CvTCAyeT noMUMTb. MTo ropaajo npome iiocrasHTb npH- 
'.paniibiM, MBM peMoirriipcBaTb ero b no.ieBbix ycioBHHx. SanacHfcie 
11 c.Te/iycT xpamiTb b .TaCcparopuH. b cyxcM Mecre. 6e3 pesKHx Kcwie- 
lii TCMnepaTvpbi. 

II. HAJIAilKA OnTHMECKOn CHCTE.MbI 
TTopej ycTaiiOBKOH na rpenory ro.innKv peKOMenayeTce orbiocTHpoBaTb 
.'•'(niTfa B noMeineiiHH. jlyij? vToro ii.$ Ko'in.TCKTa BuiiHMaeTca xa napa 
■n. K rjopon npHoop locTHpoBa.Tcn na aarjo.ie (na nx xpanx HaneccHU 
npii yeianoBKe ui:n .io.T/Kiiij nimicpTaTii c cooTBBTCTBViomH- 
■' KaMi! na onpaBax). 

eraiinijKa^ BurivK-Toro ac-iiKa.Ta iin'inan.aiiTeH b e.io,iyK)iiio.M nopa^iKe: 

1. (.rnn -. KphiiiiKy aepKa.Ta, orB( rniyx!, cT. ricpnwe nnuTbi h HTB/iewb 
"■'iirof (fiaeonnoc Ko.ib1io. 

- (>■ To{)v)>i;nr> 33HB 3epKa.i() pvKoi’t n peTiinoEon xnpyprHqccKoA nep- 
:.T-| V. K^aiiiTeM c.Tynae naTc.fi in Krafi ■'TBeperiin. y.noHviiTi, ero r 


3. BcrasHTb n^Bo.no<iHoe Konbuo H aacronopim* erO smTaMii. 3epka- 
JIO aaKpUTb KpbfUlKoA. 

4. CHMsy Bepea oraepcTHe juin (poroKaMepu BaepHyrb KOAbuo c boA- 
/loqnoA npowiaAKoA na onpase KOAjiHMauHOHHoA jihhsu ao ymtpa Bomyr- 
peHHioio noBepxHocTb aepxaAa aab cosAaHMB Heo6xoAHMoA repMeTH<iHOCTit 
mviocTH TepiiocraTa. 

ycraHOBKa BoniyToro aepxaAa npoHaBOAMTCii rax: 

1 . CHHTb BepXHiOlO H HMWHiOiO KpblUlKH, OTBepHyTb pe3b60BOe KOAbltO H 
mt y T b iA>yB(HHHoe Kojibuo. 

2. OcropcHKHO onycTRTb aepKaAo b onpaey, noAACpxcHBaa ero pyxofi 
cHRay B peaMHOBoA nepRarxe. Ecvih hoa Bepxnee aepxaAo noAAoweHbi cne- 
UMBJiMfUO locTHpoBonnue Kojifiua. TO npi! ycraiKWKe aepK^na hx BbiRHMaTb 
He oicAyer. 

3. riocAe ycranoBKH aepxajia BKnaAmaercii npyxcKunoe xoAbuo h npH- 
HfHMaerca peabfoBbiM koabuom. SepxaAo aaxpHBaercji KputuxaMH, h brakb 
niHypa o6orpeBa BCTaBAHercx b cboio poaeTxy. 

BbIHHMaHHe acpKa.l npOH3BOAHTCH B o6paTHOM nopHAxe. 

riocAe ycranoBKH sepxaji b ^oTOKauepy BcraBAHercfi ((rnKycHpoBORHaa 
Kaccera. HaSAioAaeMoe H3o6pa}KeHHe aoajkho yAOBACTBopHTb cjieAyK>iiiHM 
Tpe6oBaHHffM: 

1. HaoOpaxceHHe onpaBbi Bepxneru sepxajia b njiocKocTH lUieHXH aoaik- 
HC 6bITb pacnOAOWeHO KOHUenTpHUHO OKpyWHOCTflM CeTKII XaApOBOrO OXHa. 

2. OTMeTMHKH B nAOCKOCTH nACKKH AOAWHU HMeTb npii6nH3HTeAbHO 
KpyrAyio (fiopMy k naxoAHTbcn na oahoA npBMoft, npoxoAXiueA wpea aeHTp 
ceTKM CHMMCTpHHHO nOCACAHeMy. 

3. Hao6paH'.elHHe ropK30HTa b iiaockocth nAeHXH ArvixcHO coBfi'aAaTb c 
OKpyXCHOCTbK) CCTKH XaApOBCrO OKHB, HMCiOtUeA HaHtSOAbUlHA AMBMeTp. EcAB 
H 3o6pa}KeHHe oiipaBbi aepxncro sepxaAa cMemeHO, to Heo(Sx0AHMo, OCTO- 
pCAOio BpamaH aepxnee aepxaAo k Ha6AiOAafl b (|K)KycHpoBoqHyio xaccery 
3a H3o6pa)KeHiieM. AoCnTbcsi Tpe6yeMoro no.io]KeHHff H3o6pa]KeHH)i. 

B CAynae HeBunoAHeHHX Tpe6oBaHHH n. 2 nyxcHO noBopoTOM h tiaiCAo- 
noM xopnyca oTMexMHKOB noAyHHTb npaBHAbHoe hx pacnoAowcHHe 

BnHcuBaHMe ahhhh rc-pHaoHra b* xpyr cerxH xaApoBoro oxna, HMeio- 
meA HaHCoAbiuHH AHaMerp. npoBepnercB ycraHoBxoA Tpex AaMnonex 
Ha ypoBHe xpan onpaBhi ^oAbUiOTo aepxaAa (paccroHHHe MexcAy AaMnoHxaMH 
120* no aaHMyry). 

4. BbinoAiieHHe TpeOoBanHH. yxaaaHHoro b n. 3, AocTHraercH noAbCMOM 
HAH onycKaiiHeM BepxHero aepxaAa noAXAaAOMHUMH xaibuaMH. 

III. BKJIIOMEHHE H HPOBEPKA KOMAHilHOrO IIPHBOPA 

IlocAe pacnaxoBKH, ycraiioBKH BbtHyrux AeraAeA n BHHMaTeAbHoro 
BHeuinero ocMorpa MOHTawa c ueAbio oOHapyjxeKHH hbhmx neHcnpaBHOcreA 
(oOpUBa npoBOAOB, HenAornoA nocaAXH Aann h t. a.) xoMaHAHuA npnOop 
ycTaHaBAHBaerca na cro.ie. CAeBa or nero craBHTCH xponoMerp h TeAe(|)OH, 
crfpasa - nyAbT nHTanna cencuTOMeTpa. CencHTOMerp noMeuraercH b <|x)to- 
Aa6cpaTopHH; aab cbr3h eru c KFI b xoMnAeicre HMeerca aAexrpouiHyp. Ha 
cTeiie yKpenAHeTCfl iuht nHianHA (pHC. 20), x xoTopcMy noABOAHTca nHTax)- 
luee HanpH>KeHiie. 

Ko BCCM x.ieMMaM. pacnoAO>xeHHhiM hr aaAneA creHxe KFI, noABOAHTCH 
nKTaHHe. K xAe.M.vaM «4>oTonp.», «HcoHOBaH AaMna 80 b» OHraHHe noABOAHT- 
CH TOAbXO B c.'iyHae paCoTfai co cneKTpaAbHoA xaMepoA. BunoAHHH 9 th coe- 
AHHCHHH, Heo6xOAH.MO CTpOPO C06AK)AaTb yKasailHyX) nOAXpHOCTb. 
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rlpH padim e ^omcuitpot C>I80 nepewnowedik pojui paflotn Bn H4 
18) MOMMta MMOJumen ■ nonopceHHH «Ooro». 

XpcmoMCTp, npncAMRUft a paOoMee cocroaHHe, noAfuiio<taerca a ooor- 
^^Toyiotiuiii lUfMMAM nyjifcTa (cXpoHouerp*). 

riepeiuiKHitTejifc Bu iioacer duTb nocraaneH a AioCoe nojioxeBae, apo- 
CrafUiapTa. 

nepCA aamowmeM aanpaaceHHa ace auK/iioqaTeaH aa KII 
'f rrb nocTaaacmi a auaaioqetmoe iKuiomeaRe (bhhs). 

BoAbTiierpoii iqKwepaerca cooTBercraHe HOMnnaAOM Hanpa)KeHRft ao 
h:c\ uenax (UIH, o6o«|)ea qa<x>a h oTMeraRKH— 24 ao^ibra, HaKaji-^.3 aona- 
rn, 4)OTOKaiiepii — 32—36 aoxbr). FTocne aroro aanioMaioTca TyM&aepu 
:<OcB. 11IH» a cllycaa. Ilpa stom acwdkhu Haqarb paCoraTb luaroaue ikm- 
ripH Haacataa aaonoa «HacTpoflKa» uiaroaue HCKarenii na* 

7voAHTb Ha caaffyioiityio Jianeffb. 

SaMuaaHRe KRonan aojijkho AflHTbCR He Oonee I cea ao Rsdeacamie ne* 
Dsrpeaa oCmotxr UIH. CneAyer noMHiiTb, rto cHacrp. piM^aer 

JH.KO npH axAioqeHHOM ryMfiAepe cOycK*. 

ripH BUKAKraeHHOM TyM&iepe «nepecKOK pafioraioT c 

nepHCAHHHocTbio (b 9TOM cJiyMae BbiiciioqaTenH HyAeBoft r nirroft mh- 

VTU RBJIRiOTCR KMK 6h ABOftHbIMH). 

Hjisi nojtyqeRRR lO-MHHyrRoA nepHOARqHocTH hhao BXAioqHTb cflepe- 
‘;kok» h npoBepHTb paCory ero cxeMu ^ojDKeH cosepuiaTbCR r R 

^ 6 nonoweRRe h c 11 Ha 12 no lUKajie lUHM). 

CxeMa nonpaaxH xpoHonerpa BKAioqaeTCR cneAyiouiRM oOpaaoM: 
nepexAKmaTeAb B* craaRTCR b noAO)KeHHe «c nonp.» (npa aroii no 
i-eicj! HanpRRceHHe HaKaxa Ha nanny JI*). BbiKAaa 1—1,5 iihh (apeMR Ha 
nesa KaTOAa), BKJiioqaioT anoAHne HarrpH/Kpqiie. Ecnii Tyndnep cflyca* 
KiwHCH, RaRRHanr padoraTb UIH. BenHRHHa nonpaBKH pcryARpyerca npif 
"''MoruH nepeMeHHoro conpoTRBneHHsi cHonpaBKa xpoHOMerpaa. /lAHTenb- 
ooTb saAepacKH onpeABARercR HHTepBanoM npeMeiiH Mewcny BcnuuiKoA nan 
OMKH, noAKAioqeHHoA a poserxe «3 ceK», npoticxoAnmeA b momcht saMbixa 
HTf'i KoRTaaroa xpoHonerpa, h menqKOM npH cpaeaibiBaHWH lUHC. ripoAfvi 
wHTenbHocTb aroro KHTepsana HSMeDHercH cpaBHeiiHeM c npoMexcyraa- 
Bp^eHH MexcAy AByMH nocneAouaxe.ibHhiMH yAapanit xpoHOMerpa, pas- 
HfaiMH O.SwK (iieroA «rAa3-yxo»). ripeAenhi HSMeHeiiHa nonpaBKH aojirchh 
nITb 0,0 . 4,0 CBK. 

ilAHTenbHOCTb HMoyAbca npM McnoAbJOBaHHH .inMi;oBuA cxenu cOo 
ri[)aBKH», KOHTpMHpyeMasi no npOAtwixtHreAbHocTH ropcHHa jKejnoU nanncq- 
KH, AOAJKHa 6bITb 0,5±0,1 CCK. PcryAHpOBKa npOH3BOAHTCB nepeMeHHbiM 
^onpOTHBACHHeil Rl 115 (pHC. 18). * 

il.iR npoBcpKH pafioTbi nporpaMMw k nvni.Ty qepea OO-MerpoBhiA Ka6eAb 
- P.epexoAHyio Kopo6Ky npHcoeAifHHercH 4>oTOKaMepa. OO-MeipoauA Kadejib 

f lb (PRC. 8), OT UIP 118 Ha aemiTHyio KaMepv (II nporpaMMa). OoroKa 
TCB noAKAioqa 

•nKam'’*U^""8r** OTMeMHKOB c<,o.iEiH»Krrc« c cKjiBeicTByiomHMH po 
uHe »AiiiHHue» maiorcB t-ieAvio 


I nporpaMMa 
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MHH 0. 1, 
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MHH 6, 6, 
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ripaBHAbHocTb pa 6 oTbi sneKTpuqecKoA cxeMU npadopa aoRTpOAHpyeioi 
no cooTBercTBHio aaropaHnA h noracanHA aeneHUx RamioqeK satARRHUM mo 
MCHT aM BpeMCHH (oo xpoHOMCTpy). EcAH pa 6 oTa HAer H<^MaAMto, TO qepea 
16 MHH nporpaMMu MeHnioT MecraMH h npoMBBOART raxyio nee inpoBraKy. 

AHaAoniqHo npoeepHercH paCora nyAbta hr peaepsHbix UIH. IipH 3 a 
.laHHH Aio6ofi nporpaMMu paSory Kfl neo^xoARMo corAacosarb c xpoHOMer 
pcM. ZLbh 3 Toro IJJHC H lUHM ycranaBAHaaioT b noAoxccHRe 55-A eex h 9 i ■ 
MHH, neny cooTBercTByer oxeqer «4» no luxaAe o6ohx luaroBux HcxaTeAei 

TyMfiAep «nycK* BKAioqacTcn MoxAy b'SS-A h 60 -A cexyHAaMH toA mh:,.. 
rbi, KOTopaa npeAuieciByer Bhi6pnnnoMy 10 *MHHyTHOMy RKTepBaxy. Bo cpl 
MH HcnuraHHH KTl npoBepHeTcn TaK>Kc ripaBHAbHaa nepHOARRHOCTb Bcnbiuici 
ijTMerqHKOB. 

npH HeoGxoAHMocTn paboTatb c oAHoeexyHAHUM xpotioMerpOM nepo 
KAionareAb Bi cxaBHica b noAOxceHne «1 ceK» h noAaerca amiAIR}e Hanp« 
yKCHue. BpeMB npeoCpascBaHHB HMnyAbca aoa>kho coBnaAarb 4,7±0,I cck, j 
viHTeAbHocTb HMnyAbca — 0 , 5 ± 0,1 cck. FIcpBax BeAUiHRi peryARpyeren n; 
ilOMOIUH R>, BTOpaH — Rr. KoHTpOAb npoH3BOAHTCR IK) MCTCAy «rAa3 — yXo 

JXnn BbiKAioqeHHH npn(x)pa Heo6xoAHMo xyMfiAep cflycx* nosepn . . 
BHH3 H oTKAioqHTb HHTaHHe Ha iHHTe. B CAyqac BblKAK>qeHIIR AannOBUX C.\ ' 
HeoGxoAHMo CHaqaAa cHBTb anoAHoe HanpHweHHe, a saren bukaiom:;. 
KaxaA. 

lY. yCTAHOBKA POJIOBKH 

Tpeiiora c coaobkoA ycraiiaBAKBaeTCfl na nAouuiAKc c orxpuTbiM i‘.> 
B 03 MOH(HOCTM ropH 30 HTOM (Ha (})yHAaMCUTC, IlOMOCTe, XpUUie AOMB HAH KJ 
kom-ah6o ApyroM BcaBhiineHHn) c thkhm paeqeroM, qroCbi oCHOSaHRe, Ha .kc 
ropoM CTOHT 4 )OTOKaMepa. B AloCoe apeMB roAa He oxaauBaAOCb HHH<e n 
aepxHOCTH CKera. 

VeraHOBKa opohcxoaht b cACAyKuneM nopRAxe: 

roAOBxa ( 6€3 (|>OTOKaMepbi h TepnocraTHHeexoA kopo6kh) cTaBHttH 
hiumk b tom Mecre, rAe 6 yAeT croHib tpcHora. floBoporoM foaobkh boi;; 
BepTHxaAbHoA OCH AMHHK) BH3Hpa «ceBep— ior» npH 6 AH 3 HTeAbH 0 C 0 BMe[lia; V 
c HanpaBAeHHeM MepiuHaHa (npn 3tom npopesb BMSHpa AOAXtHa MaxoAnr. 

Ha K)re, ar Myiuxa — ua cesepe). Saren c noMouibio luapOBUx luapHHpo.^ 
OCHOBaUHK) rOAOBKH npHCOeAHHHK}TCfi HOrH; UiapHHpU CAerxa aaTRCHBaK. , 
OocAe 3 Toro 3—4 q^OBexa, BSHBiuHCb aa Tpenory, ocropORCHO noAHHM; 
roAOBxy H yciaHaBAHBaioT ee na laxoA Bbicore, qi^u onopHue nAHiu 
Hora pacnonoRCHAHCb b BepiUHHax paBHOcropoHHero TpevroAbHHKa co crer . 
hoA 2,5—3 M. 

riOBOpOTOM BCeA TpeHOrH Ac6MBaK>TCR COBMemeHHR RHUHR BII 3 Hp 03 

lUOCincTbio ManuiTHoro MepRARaHa (nocACORRH aarrpm 6 iiTb onpciAeAeua 
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no B03MOWHOCTH TO*!iiee, B KpaAiieM c^iynae. npH noMOiUH KOMnata c iw 
HOCTblO JO r). 

OcHoeaHiie ronoBKii yciaiiaantBaeTca r()pi; 30 HTa.'ibHo npH noiiouui 
ypoBHH, H luapoBue luapiiiipM ii.ijoKHn itarfirHBaioTCfl. 

Onopiibie njHTbi rpeHoi H .»aKpeii.iflK)TCH na ocHOBaiiHH KocruasiMK hjim 
ueMeKTauKeA. Ha croriKo Tpeiiorii. iiMCK iHoii npoTOMKy, ycTaHaBaHsaerca ne- 
pexojHaa Kopo6Ka. OoiiKii .laKpiMunumH pacnopKaMii. K iiepexojHofl ko 
pcdKe noABojBTCH KaCojii. iH)-MerpoBwii Kafiejb b 3hmhhh nepncvi cjejyer 
jaKanbiBaTb b cner. a iipn iu'pece>ieiiitii Ka6ejieM iipoej>KeH iiopom aaicjio- 
Matb ero b MeTajJHHecKyio iuh jepeBHiiiiyio TpyOny. 

B cnyqae, ec.iH jaKHuii KoMiucKr C-180 HMeer aeiiHTHyio xaMepy, to 
ona ycraHaajiHBaeTca iia ojhoh H3 chuGujbux iiomck hu Bucore, o6ecneHH- 
Baiomeff yjcficTBo oOcnyatHBaHMa. 

ripaBiiabHocTb ycraHOBKH npoBepaercH ypoBiicM, iiMeiouiiiMca b SHFle. 
KOTopuil iiaiuia^iuBaeTCH na aaiuHTHoc crei&io oCiexTHBa. 


V PADOTA C OOTOKAMEPOH 


1. 3af>RAMa KacccTu 

riapHjKa Kacceru nponaBojHTca b (|)oTOJia6opaTopMM he cyxoM m ihc- 
TCM CTOtae. riopajoK aapajKii cjiejyiotUHH: 

1. ycraHOBHTb Kaccery ita CTO.ie rax. nroCu HajnHCH 6 unH ceepxy. 

2. 3aTeMHHTb (poraiaCoparopHio. 

3. OrKpuTb aaMKH Kacceriii. 

4. Bans jeBoii pyxoH aa hhh{hk)io KpuiuKy Kaccerbi h Ha>KHMaa yicaaa- 
rejbHUM najbueM jeBou pyxH Ha npH>KHMiiyio rviaHKy, npaeoft pyKoft CHRTb 
BepxHioio KpuiuKy Kacceru. 

4. SareMHHTb <|)OTona(3opaTOpHio. 

5. ripoBepHTb pacnonox<eHHe 3Myji>cHOHHoro cvioh luieriKH, Koropbifl 
jcuiaceH 6uTb cHapyxcH pyjona. 

6. SanpasHTb aneHKy b Kaccery. Hjih aroro pyjoH HacaacHMercfi Ha 

i:ojaiomyio 6o6HHy 65 (pHc. 14). Xoj hjchkh ot nojaiomefl 6 o6hhu aq 
Haroro dapa6aHa 1 19 noKasan 6enu.Mii jhhhbmh. njieHKa nporaniBaeTCfl qe- 
pea 6apa6aH b nepejHKiio qacTb Kacceru, rjc ona jcuoKHa o6pa30BUBaTb 
nerjK). /lia aroro Koneu iweiiKH. BuuiejuiHH nocne ayenaroro 6apa6aHa, Ha- 
TarHsaerca, orHCaa iiepejiiioio nacib Kacceru. BucrynaKiiuyio Haj ochobb 
HK eu, JO cTpejKH, HaiieceniioH Ha ocHoBaHiie Kacceru h o6o3HaHeHHoft Haj- 
nHCbio «HHjeKc jja ycraHOBjeHiia BeiHMHHU nerjH*. B rcMHore jjh ycra- 
HOBjeHHH BeiHHHHU neTJIH HGJbayiOTca OTBepCTHeM B CCHOBBHHH Kacceru 
HaxojamiiMCH OKOJO HHjeKca. KoHeu iLieiiKH oepeaaerca c noMoiobw cne- 
UHajbHoro uiaCjOHa, Bxojaiuero b KOMrweKr 4>OTOKaMepu. Ilocjie noro or* 
MepeHHufl KOHeu hjchkh aanpaBJiHCTCH b 3y6qaTufl 6apa6aH 120, npoTHni- 
BaercB BpameHHeM 6apa6aHa 119 aa HaKaiKy h xoneu ee aatmeiuiflercfl 
Ha npHHHMaicmefi (SoOmhc 66. • 4 ^ciwijirrca 

7. SaxpuTb Kaccery Kpuiuxofl h aaKpenKTb aauKaMM. ripH npa- 
>KHMHaa tuiaHKa xacceru jonwHa 6uTb nojatara. jlHCK c yKaaaHHeu Merpa- 
^a jonxceH 6uTb nocraBJieH b nonoxceHHe «60 MerpoB*, HHaie KpuuiKa He 
aaxpoerca. 

8. npoBepHTb, BHjHa jiH qepca OTBepcTHa b nepejHeft hbcth Kacceru 
ruieHKa, xro cBHjerejbCTByer o itpaBHJbHOM nojioMeHHii nerjH. 

9 . ripoaepHTb nonajaHHe nep<t>opaiiHH tuienKu Ha ay6, HueiouiHAca b 
nepejHeA qacTM Kpumiof xacceru. B npoTHBHOu cayiiae nerja b itKyroxaue- 
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pC He cOxpaifHT CBoero noJo>KeHHa h HopMaJbHaH paOora 4>oroKn.Mepbi i': 
pyuiHTCB. KpoMe Toro, aror 3y6 pacnujiaraer nepcpopaubio pjchkh b r .i 
kocth jBHiXeHHB rpcH(})epa, Cjarojapa neuy npH aanycKo cpoTOKaMefjW i m.. 
(pep cpaay >Ke nonajaer » nep(j)opauH.’o. 


2. PaapsiAKa xacceru 

PaapajKa xacceru npoHasojHrcH b aareMHeiiHoA (porojaCopuTopuH. 

riopHjoK paapnjKH raxoB: 

1. ^KpuTb Kaccery, kbk oiiHcaHo Buuie. 

2. EeiH pyjoH luieuKH iPKcnoHHpoBaH HenojHOCTbio, oGpeaarb ee oko.io 
iipHHHMaiomeH 6 o6hhu. 

3. CHHTb npHHHMaiouiyio 6o6Hny c n.reHKoft h axtcvparHo aaBepnyTb i 
•lepHyKj eyuary. 

4. BcraBHTb CBoCojHyio 6o6HHy h aaKpenHTb Ha neA xoneu HeaxcnoHH- 
poBaHHoA tuieRKH. 

5. SaxpuTb Kaccery. 


3. SapnjKa <tK>TOKaMepu 

riepej aapajKOH (poroKaMepu c.iejyer npoeepHTb npaBHJbH(K:Tb y. ; > 
HoBKH oOriopaTopa. Phckh na o^noparcpe h Ha rpexe jcvnacHU 6uTb cub ; 
menu. B caynae HecoB.\iemeini>i iicc oxo.ihmo neneKJHoqarcjb cKopocTeu 3 
(pHC. 12) nocraBiiTb b raKoe iio;io>KeiiMe, 'irodu o6TiopaTop Mor cbo6cti. 
spamarbCH. Bpauiaa luecrepHio 122. coBMCCTHib pHCKy na oOriopaTop''. 
rpexe. SareM nepexjioqaTejb nocrasKrb b iiyHCHoe nojO/Keaae h ku j: . 
nenocpejCTBCHHoro ynpaBJieHHH cjejiarb HecKcwibKo BK^noneiiHA. VOc;; : 
lUHCb B npaBHjbHou paOore 4’OTOKaMepu noH aaKpuroM oOnoparope, b 
BHT b Kaccery b (JioTOKaMepy jo ynopa. OpH paapajKe (jM>TOKaMepu nacc..;. 
BUKHMaercH b momcht HaHcarHsi khookh 36. 


4. 4»oKycHpoBKa (t^oioxaMepu 

TpyOaa ^KycMpoBxa MOHcer 6uTb npoHaBejena B^ayajbHo c iiovom . 
(poxycHpoBoqiioA xacceru no yjaacHnuM npejMerau BpamcHHCM Ma..-> 
BHHxa 32 (pHC. 11). Tax xax xpoMaxHa.M onrHqecKoA chctcmu Maj, to na/i 
jeHHoe noaoHceHHe Oyjer 6 jih3ko k no.To>Ke*HHfo (j}OTorpa())HqecKoro (})OK, ; a 
Ha (|)OKycHpoBoqHoM MaxoBHMKe OTMe'iaercH nojoHceHHe, cooTBeTCTBv^ciuce 
BuayajbHOMy 4>OKycy. 

ToqHyio (|)OKycHpoBKy jyquie Bcero npOH3BojHTb no aBcajau, jjih qc;c 
jenaiOTCfi 15 chhmkob npn paaiiux aiiaqeHHfix (poxyca, 6 .ih 3 khx k HaHjen; 
uy BHsyajifaHO h orjHqajomHxcn jpyr or jpyra Ha */♦ Jcjichkh 6apa6aHa (no 
7 CHHMKOB B o6e CTopoHU OT BHayajbHoro (|x>Kyca). npa aroM jHacj^parria 
o6T»eKTHBa jojjKHa 6uTb naiHocTbio ciKpura. Ho MaxcHMajbHo pe3Ko.viy 
Kajpy onpejejHCTCH cooTBercTByiomHA emy orcqer (jwKycHpoBoqHoro Maxo 
BHqxa. H jajiee ace cbeuKH jenaioTCH c sthm ^oxycoM. 

VI. CTjEMKA nO/IJIPHbIX CH51HHH 
OoTorpatpHqecKaR xaMepa C-180 Oyjer paOcrarb b reqeiiHe acero re. i 
iKiro BpeMeHH cyroK (a b nojapHyio HOMb — KpyrjocyroMHo) . CteMKa npc 
Kpaiuaercfl JiHuib bo BpeMH caeronaja h t. n., rax xax b 3 tot nepHOj .npo 
rpauMa cr>eMXH aajaercR b aaBHCHMocru or o6jaqHccrH h HajtmHfl cnaHna 
b cooTBercTBHH c HHcrpyKUHen no c-beMK.e nojapHUx chrhhh xaMcpaMH C-ISO. 

riepej xaHcauM aajaHHCM nporpa.MMu KH HeoOxojHMo corjacoBatb o 
xpoHOMerpoM, xax onHcaHo b paajejie «BKJK)tieiiHe ii npoBepxa KO-xiaHjiio 
ro npH6opt» (HacrpoAxa KH). 
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tcjiH xpoHOMerp yxo^iiit Bii€pe;i hjih orcraer aa Bejumwiy teauie 
1 CCK, TO B Kn Heo6xoiiHMo BBCCTH nonpBBKy HB RerOBMOCTb ero XQAII (cm. 
pasAftn «B.noK nonpaBXH xpoiioMerpa*). 
rioBCHHM 3TO Ha npHMCpax: 

1. IlonpaBKa xpoHOMerpa +13 cck (xpoiioMerp orcTaer). Totab npa 
HacrpoftKe UIHC n^BOAHTca aa 15 cex BnepcA, t. e. ycraHaBAMBaercji ae m 
4-e ACJicHHe, a aa 7-e. Tenepb KIl SyAer paCoTaib Tax, Kax ecjia 6u xpo- 
HOMerp cneuiHA aa 2 cex. 3aAep>KKa b 2 cex cosAaeTca cxeMoA iionpaBUi 
xpoHOMerpa nyreM cooTBercTByiomeft ycraaoBxa peocrara «nonpaBKa xpo 
HOMerpa*. 

2. rionpaBxa xpoaoMcrpa —1 mhh 17 cex (xpoaoMerp cneuiHr). Tor- 
Aa aaAo npa aacrpoAxe iiooTaBKTb IJJHM b Taxoe noAoa<eHHe, xoropoe 6fai- 
.10 6u SKUHsaACHTao paf>cTe c xpoaoMerpoM, orcraiomaM b npeAcnax 1 mhb. 
T. e. B Aaaaou cayaae nepebecra LUHM ira 2 Mtia aa3aA: BMecro noAoaceaHa 
«4» nocraBHTb cro iia * 2 * (ae .3a6biBaTb o cnapajiAeaeaHux aaMCJiax nepe- 
cxoxa). Tenepb pafiora KH cooTBeTCTByer pa6OTe c xpoiioMerpoM, oTcraio- 
lUHM aa 43 cex. KcMnencauaji 9Toft nonpaBxa ocyiuecTBJiaeTca. xax b nep 
BOM npHMepe. 

iljKaJia peocrara cFIonpaBxa xpoaoiMerpa* Aonxcaa 6farrb nporpaAyH- 
poBaaa. AeAaerca 3 to cjieAyiouiaM o6pa30M: aa^exc peocrara ycraHaaAM- 
eaerca npcTHB xaacAoro AeAeaHa, a b xaacnoM noAuaceHaa asMepaerca Bejia- 
‘fiiaa 3aAep>Kxa, xax cnacaao b paajeAe cBxjnoqeaae a npoBepxa xoMaaA- 
Horo npH6opa» (asMepeHaa npoasBOABTca b npeae^ax aaAepacxH 0,5+4,5 cex) . 
rio 3THM AaanbiM cr^arca ipacpax, ii3 Koroporo juia xbbcaoA mNipaaxa aa- 
xoAHTca ayacaoe noaoweaHe pyaxa peocrara. 

FpaAyapoBOMaaa xpaBaa Moacer HaMeaaTbca b tom cjiyaae, ecaa Bcxe- 
vfe nonpaBXH xpoaoMerpa saMeaeau .laMnu, xonAeacarop, conporaBACHHa 
HAH H3MeHKaocb aaoAHoe aanpaaceHae. O BejiHMMHQ nociieAaero moxcho cy- 
jlMTb no noxasanaaM aMnepMerpa. Ecaa bhoahob HanpaMceHm ynaao 
HSCitwibKo, MTo ero aeabsa AOBecra ao HOMBHaabaoro aHaaeaHa npa iiom<niui 
peocrara cAhoahoc aanpaaceaHe*, ro aeodxoAHMO cMeaMTb darapea. 

rpaAyapoBxy ayacao npoH3BOAHTb saaoBo npa xaacAOM SHaaMreAbHOM 
HaMeaeaHH aaoAaoro aanpaateaHa hah saMeae BAeMearoB cxeau. Ecah cxe- 
Ma nonpaBXH ae BXAK)HaAacb hah paCora ee nporexaAa aopMaAbao, to rpa- 
AyapoBKa npoasBoAHrca ae peace oAaoro pasa b Mecau. 

npH pa6oTe nyAbra c oAHocexyaAHhiM xpoaoMerpOM cxeMa npeo6pa30- 
Baaaa AOAacaa npoBeparbca nepeA xaacAfaiM nycxoM Kfl (aa CAyx no xpo- 
HOMerpy — aarepBaA MeacAy AByMa menaxaMH lUHC Aaiacea 6hnh 5 cex). 
IlepeA aaaaAOM padoru, BcraeaB xaccery b ^^oroxaMcpy, aeofixoAHUo npo- 
ratryrb aacrb nneaxa, 3acBeTHBmyK)ca npa sapxAxe aa 5—6 xaApoa. Cne- 
ABTb 3T0 MoacHo, aaxoAxcb y ronoBxa, npa noMoma xaonxa aenocpeACTaea* 
Horo ynpaBAeaaa aAexrpoABHrareAeM hah AHCTaauHOHHo KHonxoft aa nyAb- 
re «MoTop». 

B aaBHcaMOcra or roro, npoasBOAHTca nycx Kn npa orxpuroM hab 
TaxpbiTOM oOnoparope, Bbuepacxa a npoMeacyrxa aeacAy hbmh noMeaBtorca 
MecraMa, aro BcerAa ayacao yaHruBarb npa saAaaaa nporpaMMU. 

npa Heo6xoAHMOCTH noBepayrb o6TK>paTop (orxpUTb hah saxpurb 
oObexTHB) 9TO Moacao cAenarb xaonxoA cMoropa. 

npa pa6ore aa II cxopocra (}x}TOKaMepu nycx KO avacao npoBSBOABTb 
npx saxpfaiTOM odnbparope. ecAH BUAepacxB 0^ hah npa ctkpmtom odnopa- 
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rope, ecAH cbCMxa maci c >uiHHHbiMK BfaiAepacKBMH c npoMeatyrxaMM 0,4 cex. 

Ecah aa npoGiiux nAcimax asoCpaaceaHe aacoB noAyaMTCH nepcAep- 
>KaHHUM HAH HeAOAepacaanbiM, ro cacavct cooTBercTBeHHO orperyAHpoBarb 
xaxaA Aaiinoaex noAceerxii peocraroM «<;)cBemeHKC aacoB». 

Bo BpeMH paCoTbi oKaio KO AOA/Kea aaxoAHTbca Aeacypawfl, cabab- 
luhA 38 pa6oToft c|)OToxaMipbi, 38 noroAofi a chhhhhmm h b CAyaae hcoCxoah- 
mocth cMeHaK>mHfi nporpaMMU paGoru. npa aaaaBUieMca caeronaAC ham no- 
jeMxe OH AOAJxea ycnerb saapbirb sepxaAa ao roro, xax cxcwibKO-HH6yA»> 
'HaaHTeAbHoe xoAHaecTBo caera nonaAer aa ax noBepxaccrb. 

nepaoAHaecKU cACAyer npoBepaib, ae 3a6HAHCb ah caeroM oTMeraHXM. 
UcAH TCMneparypa aapyacHoro B03Ayxa HHHce 0®C, ro uenb cCaniaAMaaima 
H oi^rpee aacoB» aa marxe ae BfaiKAK)aaeTca. ileABercB arc noroMy, mto npn 
iiepa6oTaK)mefl 4»0T0KaMepe reMneparypa b TcpMocrare naAaer a aacu. 
ocraBUiHCb 6e3 co6cTBeHHoro o6orpeBa, Moryr ocraHOBHTbCX. HeaaBHCHMo 
or noroAU a TeMneparypu BosAyxa repMocraTHMecxaa xopo6xa BcerAa aoajx- 
iia 6hiTb iiaAera aa 4>oToxa^lepy. CaHMatb ee paapeinaercH rcwibxo npa (J>o- 
KycapoBoaHhix paSoiax, cMcne xacccrbi, ycTaaoBxe AHa4>parM a npa saBOAe 
iiacoB, a raxwe npii rexaimecxoM o6cAy>KHBaHHH. 

CraHAapTHaauHH ncAyaeaHux chhmxob ocymecTBAaercii, xax yxaaaao 
B HHcrpyxuHH X ceHCHTOMerpy <1>CP*4, b cooTBercTBMH c rpe^oBaHHHMH 
iiHCTpyKUHH no cbeMxe noAapaux ckhhhA xaMepaMH C-i80. 

nepaoAHaecxH cACAyer oiipeACAHTb (nyrcM cpaBHCHaa aeraraBOB co 
jBeaAauM araacoM) paapeujaiomyiO cHAy npH6cpa, HaHCoAbuiyx) BeAHMHay 
)Be3A, BhixoAHUiax aa chhmxo iipa AaHHoii BbiAepncxe. 

yMeubUieHae pa3peuiaK>iiieA chau cBaAereAbCTByer o pactpoKycHpuBxe 
d«oToxaMepfai HAH noTycxHeHHH sepxaA. B nepBOM cAyaae. npoasBOAHTca ao- 
Bax ^xycHpoBxa; npa 3HaanTeAbHOM yMeabuieaHH oTpa>KaK>meA cnocc/i 
HocTH sepxaA nocAeAHHc saMCHaioTca hobumh H3 3Hna. 

npa B03HHXHOBeHHH pSAHOnOMeX CO CTOpOHU KOHraXTHUX MexaHH3MOn 
ycraaoBXH aeoSxoAHMo saseMAHXb Kn a roAOBxy npH6opa. 

CACAyer HMcrb b bhay. ’’’•'o TCAecpoH ae paooraer npa BuxaioqeHHOM 
HanpBBceHHH HaxaAa. 

VII. yxoil 3A OOTOrPAOHMECKOn KAA4EPOn 

Aah 6c3OTxa3H0H paOoTbi npaCopa Bce ysAW AOAHCHbi coAepjxarbca b 
qacTore. KpoMe roro, hcoCxoahmo nepacAHaecxa npoH3BOAHTb hx ocMorp, 
cMaauBarb rpyiuaeca aacTH a aeMCAAcaao ycTpaaarb saMeaeaHue aeacnpaB 
HOCTH. 

Be 3 hco6xoahmocth ae cACAyer paseaparb ycraaoBxy, npoasBOAHib 
H 3 MeHeHHB B aAexTpHaecxoA cxene, rax xax locTHpoBxa, aeoCxoAHkiaa nocAe 
pa36opKU, CAOBcaa, rpeOyer mhofo BpeMeaa a Moacer Ourb Bbinaiaena xaae- 
CTBeHHO AHUlb KBaAH4)HUHpOBaHHlilM MexaKHKOM. 

B xoMnAexT npM6opa bxoaht aaCop aanacaux aacreA a HHcrpyHearoB 

(3Hn) 


1. OimnecxaB cHcrcMa 

OcodeaaoA ocropowaocra b o6pauieHHH Tpe6yK)T aepxaaa. CacAyer 
TiuareAbHO cacahtb 3a ax aacroroA. B aepaSoacM coctohhhh sepxaAa aoahc- 
HU 6liTb HAOTHO SaXpbITU XpbIlUXaMH. 

IIuAb c sepxaA yABAaerca oCAyBaaaeM xoaoahum BosAyxoM c no 
lionibio ()}eHa, BxoAflmero b xoMnnexT ({roroxaMepbi. caer h odAeAeaeBBe yAa- 
abxitcb oOAyaaHHeM ropiiqHM BosAyxoM 
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CoBepuieiiHo iicAonycTiiMo npHnacatbCH pyKdMH K onTHiecKHM noeepx 
KOCTHM 3epKaJI, or)1>CKTIIBa. KU.i;il1MaUH(;HHOH 

>KHpoBhie riHTiia yAa.mi<)Ti H npoTiipaHHCM bbtoh, cmomch- 

Kofi b .lerwix (})paKmiHx 6cM3HHa ( iierpivieHiiuM 3(^Hp) ii;ih b cnupie-pcK 
TH({)HKaTe. 

ripH yMeiibiiieNiiM orpaBtaiomcA cnocoCiiocTH aepKa^ia saMeHHKyrcR ho- 
BUMH 113 3Mna. nocvie Hero npoH3BOAHTCfi locTupoBKa npuCopa. 


2. djieKTpocxcMa 

ricpiioAHMecKH (pa 3 B 2—3 necHua) hah yAajieHHB nbiAH cjiCAyer npo 
iiyeaTb KH c noMoiubio ^Ha. 

Bo BpeMH aKcnjiyarauHH HaAO npoaepHTb HanpsiweHHe ■ ueniix, HBAew- 
nyio nocaAKy Aaiin b naHe;iflx, CBoeBpcMCHHo aaMeHATb neperopeaiuHe abm- 
nOMKH. 

Ec;ih bo BpcMH pa60Tbi BwftAyr H3 crpoH paOcHHc lUH, (TbeMicy npo- 
AojDKaTb Ha peaepBHfalx. SaMewa lUH, pe.Be. CHerqHKOB, PCMoht MOHTawa 
npOH 3 BOAHTCH B COOTBeTCTBHH c npiMaracMCH K npH6opy MOHTajKHOft CXeMOfi. 
BpeMH OT BpCMeHH HHAO HpOBCpHTb COCTOHHHe H 30 JIRUH )1 COeAHHHTeAbHUX 
npoBOAOB, mo6bi BoapeMH npcAynpCAHTb Moryuufe BosHHKHyrb saMUKaHHH h 
PaapMBbi. ,, j I , , , 

tt Cviyaae c-SHapyweHHH HCMcnpaBHOCtH nocjicAHHH OThicKHBaerca npo- 
JBOHKOH noAoapHTc.ibHhix ucneH npH noMoiuH xecrepa h.»ih npo 6 HHKa. flpH 
TOM C.ICASCT pyKDBOACTBOBaTbCH HpHHUHnHaAbHOtt H MOHTaWHOft CXCMaMH 
a TaK>Ke oiiHcaHucM 3 JieKTpiiMecKOH cxeMU, npHBeAeHHUMH Buuie. 

npoH3Bo,iH aaMeiiy TcpMoperyjiHTopoB. cjieAyer oCeperarb hx ot narpe 
Ba naH.ii.HHKoM. .ito BbiJhiBaer HapyiucHHe peryAHpoBKii 6HiieTajiAM4ecKHx 
iwacTHH. i CMOHT TeAccpomioix) aniiapaTa npoii3BOAHTCH corAacHo ero cxeJe 
KoTopan HaxoAHTCH BHyrpH Kopnyca. 


3 . ^oToxaMepa 


nocioHHHo MCAyer cACAHTb 3a HHcroroft (j^TOKaMepu h Kaccmi. Ooc- 
.le nporoHKH 1500 m ruieiiKH npoHSBoAHTCH HHCTKa paOcHHx noaeoxHocreA 
rKim ** pawKH OT Harapa. Tpex HSBAeKaercH h 3 <|K>TOKaMepbi 

3arHyTbiM kohuom KOToporo noAACBw xpaa 
tpwa. Ha TpeKe He aoajkho ObiTb uapanHH, aayceHim, h t. a ripoBe- 
ACHTonpoTHHiHux OapaOaHOB, xopouiaa no- 
caAKa KacceTbi b ^oroKaMepe h anaBiiocTb xoAa MexaHHSMOB (nooBeDHTh 
epamcHHeM roAOBKH oOiiopaTopa). ""Jmob (npoBepHTb 

KaK "POH^BOARTCa OCMOTp <|)OTOKaMepbl 

KaK nocAe 1500 m; KpoMe xoro. npoBepHerca cocroHHHe Kouieimma Mei^’ 
ABHraxeAH, mexoK h hx npywHH. Koaacktop npoMhiBaexca fieHSHHOM iTmii 

Hocac nporoHKH 9000 m, xpoMe paCt^x, nepeHHCAeHHhix Buiue nnnu,. 

HveSflc^B'^aHnrr''^ nepcAan 4)OTOKaMepu h xacceru CMaaKoft iuflKa. 
HMewmenca b 3Hne. Crapan cMaaxa yAaAHCTCH npoMWBKoA b 6 eH 3 HHe. 

aJiCKipoABHraxeAH npoH3BOAHxca nepea 150 na 
Ha ruflpHpoaaHHOM KamaAoxHOM xcape. HsroxoBaaeiioA 
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ilAa CMaSKH HeoOxoAHkIO' 

1. CHHXb sAeicxpoABHraxeAb c ({xyroKaMepll. 

2. BufiMXb uixh4»t, KpenauuiA na BaAy My({)xu coeAHHeHHH aAeKxpu 
ABHrateAH c MexaHHSMOM, h chatb My<|)xy. 

3. CHXXb Koxcyx, saKpuBaiouuiA Aocxyn k KOAAeKXopy. 

4. PacuixM<|mMUixb xopMOSHyio My(|)iy h paaoOpaxb ee. 

5. BuHyxb uiexKH. 

6. OxBepHyxb cxHacHue (Soaxu. 

7. CHHXb KpUtUKy H HSBAeMb HKOpb C nOAUlHnHHKOM (BXOpOH HOAlUHn- 
HHK npN BXOM OCXaCTCB B KpUlUKe X0pM03H0A My4)Tbl). 

8 . HpOMblXb nOAUlHnHHKH 6eH3HHOM. 

9. floAOACKXb HOByn cMBSKy rCA aanoAAMuo c ufapNKBMH. 

HO. CoOpaxb SAeicxpoABHraxeAb b nopaANe oOp'axHOM pasOopKe. HsCe 
ran nepexocoa h OoAbuiHx ycHAHA. 

II. Hcnuxaxb sAeicxpoABHraxeAb h ycxanoBMXb ero Ha (|>OTOKaMeDe. 
CneAyex CAeAHXb, *ixo6u npH nepeueHe cxopocxeA oObexTHB 6bLi 3a- 
Kpwx, npH 3X0M pHCKH HB oOxiopatope H xpcKe AOAHCHur coBriaAaxb. 

npyXCHHHUe KOHTBlCTbl HB (flOTOKaMepe AOAIKHfal HAOXHO npHWHMaXbCB 
K KOHxaKxaM xaccexu, OAHaxo chabho hx oxrHOaxb He cAeAyex bo HsOexcaHHe 
noAOMKH npH BcxaaaeHHH a buhhmbhhh Kaccrexu. 
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MacTb TpeTbfl 

CnEKTPAJIbHASI KAMEPA C-I80-S 

CneKTpa^bHfaie Kaaiepu C-180-S npeAHasnaqeHu Ann noayqeHHR ua 
KawuoM cHiiMKe Bcefi bhahmoA «iacTH cnemrpa ayni sepTHKajia AnHHoio 180*. 
npocTHpaiouieftca or ropHaoHfa ao ropHsoHTa. npH raKcn HcnaabsoaaHHH 
KaMepu BunoAHfliOT (|)yHKUMH narpyAbHUX cneKTporpa(})OB. 

B03M0*H(i Mcii<wib30BaHHe KaKfep C-ISO-S h b KaqecxBc OeciuejicBux 
t'neicTporpa4>OB. B stom cnyqae cbeMKa Beflerca c ujHpoKoA menbio h 
na cHHMKax iionyHaioTCfl M(HfoxpoMaTH<iecKHe H3o6pa}KeHMH noaocbi ueOa 
B/ioAb BepTHxaaa ixjiipHHOio OKono 15*. 

B cocrae nawep C-180-S bxoaht paa vsaob tjxjTOKaMep C-180. OAHHa- 
KOBhi B KaMepax oCohx thocb aepKa^a, KOMaHAHuA npnOop. ^OTOKanepa 
nepexoywaH Kopo^Ka, coeAHHHTeAbHhiH Ka6e.ib. rpeHora h HaOoD BcnoMora- 
TCAbHUX HHcrpyMeHTOB.*) 

XpoKoMcrp B KOMiweicTe KaMepu C-I80-S He oOaaaTeAeH, tax xax Bce 
2.® I** craHUHHx, FAC ecTb ^oroKaMepu C-180. 
MeMuu «X^HOMeTp» KH C-I80-S mojkho npHcoeAHHHTb k poaerxe 
5ceK» KH C-J80. CoeAHHHTb.c6a KR papajuieAbHo k buboabm 

xpoHoMenia noAAer 

ORTHHECKAH CHCTEMA KAMEPbl C-ISO-S 

npeBpameHHe sepKaabHoA CHcreMU <|)OTOKaMepu C-180 b onrHqeckvio 
cneKTporpa(})a oxasajiccb bo3mo»hum OaaroAapa cite- 
AyiomeA cneuH(|)H«iecKoA ee ocoOchhocth: Ha nyxH or Bunyicnoro aeDKaaa k 
TOrHyroMy Bce AysH, nonaAaiomHe b oCbcKTHB 4)OTOKaMepu, npoxoAHT HeAa 
1,°'***" nepeceqeHHH och 3epKaAbHOH chctcmu c (|K)KaAbHoA noBepx 
iieACTBOTeAbHoe naoCpa^eHHe Hel^^wSt 
Aa OTCTOHT Ha 183.5 mm oreepiuHHu BorHyroro aepica 

Aa H M 334 MM OT BeptUHHu BunyxAoro aepxaAa ^ ^ 

KoeT..in nOBepXHOCTb CHCTCMU SepKaA MOHCHO CHHiaib HAOC 

KPHBH3HU OKOAO 400 MM. ^HaMerp H3o6pa- 

Hr4,"^:?^^KriSiKSSo“roMT" 

‘l>OKaAbHoA noBcpxHOCTH sepnaAbHoA chctcmu xaMepu C-180 S no 
E t^^r*** ;iHa(j,parMa 106 c otbcpcthcm b ucHipe JaaMCTpoM 25 ^m 
^ epea aro oTBcp cTHe Aynn nonaABK^r na aorHyroe acp^KBAo h. o^ra^HBmSS. 

y “■<«? C-U 0 -.S pm. <1 ... , , 

W MM. V fOffoampm C-iaO-S ■» cam ■ mom. 
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OT aei^roOpiayttMr aa fta^ciiiA cTopoiie juia^pannt 106 xeiemfeaMioe 
HsoOi^aHcmne HeOocaoAa. lUbib 108 b AMacjiparMe 106 Bupcaacr Hyaatyiofio- 
Aocy ns BToro HaoOpaHceHHa. 

JlyHHp npoaieAniHe nepea mcAb 108, npoxoAHT abacb wpes oTBtpcTMe 
B u«ftpe BunyKAoro aepxaAa h koaahmbtc^huA oObexTHB 100. orpaxcaiOTCH 
noA yrAOM okoao 105* or AH4Mt>paKUHOHtioA peiueTKH 110 h nonaAaioT b 
oOiieKTHB KaMepu 4. 

KOAAHMaropHUH oObCKIKB AByx;iHH30BUA. ({WKyCHOe paCCTOHHHC 
.364 MM. AHaMCTO 84 mm. 

jilM()x|)paKUHOHHaH peuicTKa (penAHKa) hmcct 600iutp/mm h pasMep 
60X50 mm; KOHueHTpHpyer He mchcc 60% cBcra b 1 nopaAKC npH 6100 aHrcr. 
riffocKOCTb penAHKH cocraBABer c oiiTHMecKoA ocbio xaMcpu yron oxono 22*. 

OnpaBa AH())(})paKUHoHHoA peuierKH saKpenAaercH AsyMx BMHTaMH b 
paOOHeM nOAOHCCHHH. 

Ma-aa OTBepcTHH b ueHrpe AHa<l>parMM 106 oxaaaAacb HenpHMBKMMoA 
npauaH uicAb, npoxoAHmaa nepea oiiTHMccKyio ccb sepKaAbHcA chctcmu 
UOleAb npHUIAOCb CAeABTb B BKAC AyTH OKpyXHOCTH, He HpOXOAHIUCA MCpes 
ucHTpaAbHoe oTBepcTHe. PaAHyc kphbh3hu WoA Ayni noAoOpaH Tax, htoOu 
iipH yaxoA meAH BupeaaAacb ahhhh, npH 6 AH 3 HTeAbH 0 coBnaAaK>maH c>6ojib 
UIHM KpyrOM, HaKAOHCHHUM HB 22 * K OffTHHeCXOA OCH acpKaAbiK^ chctcmu. 

Ha pHc. 32 HaoOpaxceH luax AHa()>parMu npH MaxcHMaAbHOM pacuiH 
PCHHH meAH (OTBCpCTHH aaiOTpHXOBaHU) . RpH CyxceHHK mCAH CTBOpxa, 6o- 
Ace yAaAeHHaa ot ueHrpa AHai)>parMu, noABHraerca x ucHTpy, a Apyrax 
ocracTCH HenoABHxcHoA. yaxafl meAb coBnaAaer c OAiiJKaAuiHM x iiCHTpy 
xpacM uiHpaxoA meAH. 

MaxcHMaAbHoe pacxpuTHe meAH - 10 mm. ycraHOBxa mqiHHU meAH 
npMiSBOAKTCfl npH noMomn MHKpoMerpHHecxoro BHHra c 6apa6aix>M 129 
(pxc. 25) c uchoA AeAeHHH 0,01 mm. JIah npeAoxpaneHHR mecex meAH or 
chhthh HMeioTCH ynopu, orpaHH4HBax>mHe MHHHMaAbHoe pacKpUTRe b npe- 
aeABx 0,05 -0,1 mm. CyjxaTb meAb MCHee 0,1 mm onacHo, Tax xax npN stom 
BoaMOJKHo cHHTHe cHanaAB ynopoB, a aareM h caMoA meAH. 

B xaMepe C-180-S npHMeHCHa AOBOAbHo CAOHCHaa cHcreMa AMa(}>par- 
MHpoBaHHH BO ii36eH(aHHe aacBCTXM cnexTporpaMMU npxMUM cbctom He6a. 
Romhmo UHAiiHApa 154 (pHc. 23), oOpaaymmero Buecre c AHa(|>parMoA 106 
H onpaeoA BcpxKcro aepxaAa cnAomHvio xopoCxy, b xaMepe C-180-S mecrb 
AHa4)parM: 113, 123, 155, 112, 156, 157. 

AHa4)parMa 113 npeAcraBAHer co6ok> uhahhap ccJuirypiiUM BupeaoM. 
PasBepTxa ero noxasaHa Ha puc. 33. ilHa(|>parMa 123 — aro uHAHHApHne- 
ckhA xosupex, aacAOHHKJUUiA xoAAHMaropHuA oObexTHB or npHMoA sacBcr- 
KM Hepea Bupeau b AHai|)parMe 113. 

AHacpparMa 155 aaxpuBaer HeticnuAbaycMue xpan xoAAHMaTOpHoro 
o6i>exTHBa. a AHa())parMa 112 aaKpueaer bck) HeHcnoAbayeMyx) qacTb bu- 
nyxAoro aepxaAa. Ha pHc. 24 aamTpHXOBaHU He3a/iHa4>parMHpoBaHHUe 
MacTH Buin icioro aepxaAa h ero ueHTpaAbKoro oTBepcTiin. 

ZlHat})parMa 156 iipeACTaBAfler co6oA noABH>KHuA xoaupex, aacAOHHX) 
ijihA K<vi.TMMaTopnuH oO-bexTHB CO cTOpOHU, npOTHBonoAOHfHoA paOoMefi 
•lacTH ooAbiiioro aepxaAa. /lHa(t)parMa 157 b biiac cbeMuoro craxaHa npcA 
MaaHaqeiia ;bia ynHqTo>KeHHH 6 ahxob ot AHa4>parMu 113. 

riocAe AaAbHeH nepeBoaxH xaMepu CHcreMy AHa())parM noAeaHo npo 
BepHTb. /hfi aToro HyjxHo aaxpuTb AH(|)(|)paxuHOHHyK) pemeTxy xpumxoA h 
noBepiiyrb ee noA yrAOM oxo.io 45° k och aepxaAbHoA cHcreMU. Ha Kpumxy 
HywHO noAOHCHTb nAocxoe .aepxaAo h c noMouibX) xaxoro-AHOo npoexiuioH 
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Horo 4)OHapfi nanpaBHTb cHMsy a KoiaiiMaTop apicRft nyMOK napaAmabnux 
.lyqeA. fTycKaa TaSamiuft ;xnm h oTmioHaa axoAfliUHA napaAieibnuft nyqoK 
B npeaeaax 10 rpa;iycoB d pasHue CTopoHU or onTHqecKcA och sepKaabHoA 
ciicreMu, HerpyjiHo npoaie;(HTb xoa BceBosMoacHbix aywfi. 

Oie^iyer HMerb b BHjiy, hto Heab3R npocBeMHBarb oiiTHqecKyio cHcreMy 
B oOpatHOM HanpaaaeHHH. ec.iH b ee cocraBC ecTb AH(]x))pafcuHOHHafli peuier- 
Ka, no9TOMy AH(|K))paKUHoHHyio peiucTKy npHxojiHTCR HCKAioRaTb npH noo 
Bepxe Atiaijiparii. 

ripH npoBepae cMcreMu AHaipparM noaeano sHarb paccrosiHHR totck 
nepeceqeiiiia qiCAHRM ayqoM noBepxHocrefl Bbinyicaoro h BorHyroro scpxaaa 
H uwaoMft (poicanbHoA naocKocTH or onTHHecKoA och. 3th paccTOHHHg (buco- 
Tu ayqeA) oOosHaHeHbi cooTBercTBeHHo hi, hi h y. Ha pHC. 34 ohh aaAaHU 
rpacpHRccKH, Kax (pyHxiuia or z-yraoBoro paccroHHHx OecxoHeqHo aaac- 
Koro TOMcqHoro HCTOHHHxa cBcra or ontHHeoxoA och aepxaabHoA CHcreMu. 
MacuiTaO or och opAHnar b MHaaKMerpax jvm hi aaH cnpaBa, a ahh h 2 h v- 
oicBa. ^ 

Ha BepxHeft cropoHe AHacpparMu 106 yxpenaena HcoHOBaa aaMnoHxa 
/lyqH OT Kce npoxoART qepea iieATpaabiifaiii HaH chhhA cBero^pHabTp h ahs 
( ppamy h nonaaaiOT hr npHMoyroabHyio npHsmy, ycraHomieHHyio naa me 
abio. OrpasHBuiHCb bhh3 h npoAag qepea cryneHqarbiA ocaaOirreab. ayqH no- 
naaaioT b KoaaHMarop. Tbkhm odpasoM, phaom co cnexTpOM noaxpHoro chh- 
hhh noayqaeTCH cnexrp neoHa, qro hcoOxoahmo ajih onpeaeaeHHn aaHH bcvih 
h (poTOMCTpHqecKoA CTaHaapTHsauHH. ChhhA caeroipHabTp noaCHpaercH rax 
qroOu HHTCHCHBHOCTb .thhhA bo bccx qacTHx cnexrpa 6uaa npH6aH3HTeabHo 
•oAHHaxoBa. 

JIhhhh b cnexTpe noayqaiorcH HsorHyrtiiMH scaeACTBHe xpHBHSHu mean. 
AaHHa xopAu cnexrpaabHoA atiHHH, cooTBeTCTByximeA Avre Goabmoro xpy- 
ra, npocTHpaK>merocfl or ropn 30 HTa ao ropnaoHra, paBHa 18 mm, t. e Mac- 
ujTa6 8 cpcAHCM lO^ia mm. AncnepcHH Ha cneKjporpaMMe oxoao 260 arircT/MM. 

Rjtn Toro qroGu CoabuioA xpyr HeGecHoA c<|)epu, BupeaaHHuA meabio 
cooTBercTBOBaa BeptHxaay, to ecTb npoxoAHa qepea seHiiT, onriiqecxyio och 
3epxaabHoA chctcmu npHuiaocb HaxanHHTh hb 22*^. 

roaoBa cnexTpaabHoA xaMephi IpHc. 25) yxpen.ieHa Ha xocom ockobb 
HHH. JXJtn ycraHOBKH b paaaHMHhix BepTHxaaax ocHOBaime Bpamaercx xa 
mapHKOBoM noAiUHnHHKe. roaoBxa Moater GuTb saxpenaena bhhtom b aio- 
Gom noaoKCHHH. C noMoiubio HHACKca H luxaabi aocTHraercH BocnpoHSBoAH- 
MocTb ycranoBXH npHGopa. 

OcHOBaHHe HMeer oxHa 124, H3 xcrropbix oaho hcoGvoahmo Aaa Aocry- 
na X BhixaioqaTeaHM oGorpeBa HH>XHero aepxaaa, hcohoboA aaMnoqxe h x 
poaeTxaM ocBemcfHHx, a bo BTopoM ycraMOBaeH TepMocrai ({)0'roxaMepi)i 125 
B AHHiue ocHoaaHHH HMeeTCH OTBepcTHC. qepea xoropoe npoxoAHT xaGe.r!b <n 
nepexoAHoA xopoGxH. 

OnpaBa GaibUJoro aepKaaa ycrpoeiia rax ate. xax h y <|)OTorpad)Hqe- 
cxoA xaMepu. Caepxy na BHHiax ynpenaeifa AHatfparMa aepxaaa Ha hhw 
HeA cTopoHe onpaBhi na.xoARTCH 20-mTbipbKOBhiii UJP .xia npiicoeAHHCHHH 
roAOBKH X nepexoAHoil KopoCxe. pojeTKa :unypa HeonoBoA AaMiioMXH bu 
KAioqaTWH oGorpcBa HHHtHero aepxaAa h hcohoboA AaMnonxi., poaerxa ocbc- 
meHHH. rioCwICAHHe TPH ACTBAH 3aKpbIBaiOTOH oGlUCH XpfaliiJKOH 3AeCb >X^ 
KpenHTc.q xopoGxa TepMocraTa c noMemeHHoA BHyrpH nee onpaBoA ah* 
4ipaKUHOHHoA pemeTKH. i 

Sepx^o c AHacppai MoH saxpuBaercH icpbiiuxoA 120 (pHc 25) 

KopoGxa TepMocrara (poroKaMepu paai^MHan. it’in cosAaHHH repve 
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THqnocTH noAOCTH GoAhmorc sepxaAa na xoAAHMaTop HaBHHqeno xoAbUO c 
BoAAoqHoA npoK.iaAKoA. 

BepxHee sepxaAo ynpenAHCTCH b onpaBe rax xte, Kar. h b (|)OTOKaMepe 
C-180. HO onpasa 127 npeAcraBARer coGimo ipyGy, bhvtph xoiopoA pacnoao- 
)KeHbi AHa(}>parMa. uicAb, HeoiioBaa aavnoMKa 128 ii npH.tMa co cryneHnaTbiM 
oCAaGHTCAeM. 

Jinn yAoGcTBa BbiBepTUBntiHH riarpoHa neoHOBoA AaMnoqxH ee lunyp 
HMeer paa-beM. BxAioqaH BHAxy na koiihp uinypa b poaeixy Ha HMMtneA cio 
poHC onpaBbi aepxaAa, hcoCxoahmo coGAmarb npaBiiAbnyio noARpnocTb 
HHaqe HeoHOBaa AaMnoqxa He saropHTcn. 

B onpase HMeercB okho, oTxpbiBaiomee Aocryn k ipp.m. npusMe c oc.na 
GHTeACM H o6Aer«iaiomee ycraHoaxy xepxaAa 

B HHHtHeA qacTH onpaRu ycranoB.'ieHhi KoriupcK 12.3 h me-ieBaa AHa 
(j)parMa 113, xpentimaflcn GapaiuxoM 130, 

nocACAHHH b HepaGoqcM naio/xeHHH CHHMaercH. h Ha ee Mecro naAe- 
BaercH cneuHaAbHaH xphiuixa. 

Ceepxy onpasa 3aKphiBaeTca KpbinmoA 13 (pHc. 7) 

OGorpes aepxHero sepxaAa b cnexTpaAbHoA xaMcpe oTcyrcTByer 

II. OOTOnPHCTABKA 

<J>OTonpHCTaBKa (pHC. 26. 27. 28) npeACTaB-iHer coGoio ACHTOitpoTHAt 
HblA MexaHH.3M C AByMH CKOpoCTBMH ABHvKCHHH n.'iei!KH 

I la GoAbmcA cxopccTn ocymecTB.iHeTCfl noACBCTKa n.ieHXH aah rnnep- 
ceHCHGiiAHaauHH. Tpex c yiKoA uieAbio npn BbiHHMaercH h saMeHaercH 
sanaCHbiM rpexoM c otbopcthcm 22X16 mm n.ireuxa ocBeinaerca nocTopoH 
HBM HCTOqHHKOM CBCTa. 

Bo BTopoM poKiiMe paGoTH (Ma.iaH cKooocTb) <|)o^onpHCTaBKa npcA 
HasHa'ioHa Am sanHcir BapHamiM BepTHxaAbHoA rocTaB.'imcineA MarHHTHoro 
noAH 3eMAH HAir ee npOH3BOAHoA no BpeMenn. Rnn 3Toro nepeA (|)OTonpn- 
CTaBXOH ncMeiuacTca sepxaAbHwA raAbBaKoMerp, «3aHqnK» xoToporo c no- 
MOmbK) UHAIHIAPKMCCKOH AHH3hl, nOMeiUeHHoA B TyGVCe 133, npoeXTHpyeTCB 
Ha mC.Tb B TpeKC. raAbBaHOVTCTp COeAHHCH C paCnO.TO/KCHHblM BHe 3AaHHB 
MarHHTHhlM KOAbUOM (cOICHOHAOM) . BOCnpHUMMaiOlHKM h'lMfUeHHB MaFHHT 
Koro noAB. ripH I iMcneiniH iiatipHAteHiiocTH ncAa b Ko.ibHe naBOAHTCH 3.JX.C 
H «3aA‘niK» raAbEaHoMerpa oTK.ioJiJieTCB BAOAb me.iH iia ipexe nepneFUHKy- 
AHptio HaripaB.iejiHK) ABH>KeHHB nAeHKH. T?khm oCpasoM. na nAeiixe sanH- 
ciiiBaeTCH KpHBaa MarnHiHux BapnaunH. 

BiiyrpH (})OTonpiicTaBKH nepcA luc.ibio ycTaiioB.ieHa .aaMiioMKa, cBJiaan 
HaH c pe.io Pji KFI (cxcMa BK.iioqeHHH onucana b c.’ieAymmeM pa3Ac.ie) 
JlaMiio'iKT Gvapt BcriJXJiBaTb pa.T b I; 5; 15 hah 60 mhh b aaBHCHMocTH o ^ 
noAojK'qiHB riepcKAFOMaTeAB Bii. Ha ARH>KyineAcH iiachki' 'lenea oripo.ieAoti 
Hbie iiiirepBaAij OyAVT n<».iyqaTbC5i bjk’Bptkh, CAy>KaiHHe otmotk{pih Bpevi' 
hh (.voMenTij ncHUHieK .laMno'iKH bhoahc f>npeAeAeHHhi. ran khk paGora Kfl 
I'orAacoBana c xpoiioMerpoM ii miBecTeH mc mcht ero BKAK)«ieHHB) . 

KpoMe Toro, Ha 3Toh >bc nAeiiKC mo>kho ‘buKciipoHaTb BcnwiuKji AaM 
noueK. ycTanoBACHHUX pHAoM c raAiAiaMoMcipoM h cBn ianabix c npe.iBhixoA 
HbiMH pe.ie HVAbTOB C-18() II (M80-S hah Ap. ycTai:oBOKHOHOC(|)ep!!bi\ 
craHiiHii. paAHOAoKaTopoB ii t. h.. h reM cbmum ({iHKonpoBaTb MOMCHTbi hx 
cpaGaTbiBaHHH. Cxcmu bk.ik:>mchhh 3th.\ AaMiioMex onucaHbi miyxe. 
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(tKyronpHcrasRH (pm:. 27). 
roAapii uincmice Bpamaercii c hhm kbk oaho uenoe. Ky.i8<iKaMM, bxoariuhmh 
a OTBepcnm, ify(t>Ta cocAHHaerca ah 6 o c luecrepHeft 138 , ah(Jo c 142. npa 
3TOM noayaaiOTca pasAMaHue n^eAaroqHue oTHouieHKa. r e paanaMHUo 
cKopocTH BpauiNiHa aa^a. 

JliAce aepes aepaaka 145 h 146 ycRiHe nepcAaerca na oiecrepeHKy 
147, c KOTOpoft cueanaeTcx npHaoAnaa uiecrepiia 148 xacceru. 

Kacccra 4K>TonpHcTaBXH no xHHeMaTiftiecKoft cxeMe noAoCaa Kaccere 


I KORcn>yKTMaifo or km oramiaeTca. TpaHciK^apoaica lueH- 
KB ocyiaccTBAaerca aySaaniM 6apa6aaoM i 


I Kacceru qepea Ao6aaoqHuft ponuK. 
aeM AocTHraerca pasHOMepHoa ABHaceHne aneHXH. 

Tbkhm ol^aaoM. tcacceru Kaiiepu h ^oronpHcraBKH HeasaaiMKiaMeiiae* 


npoaepica (fmaycHpoBKH (|>OTonpHCTaaKH Moxcer dbiTb ocymccTaaena 
npB noMoma MHKpocKona (()K>KycHpoBoqHoft KacceTu) ^icrroKaMepu. 

yq>aMeHae 4>OTonpHcTaBKoft cocpeAo-roaeHo na KFl. S-uiTupbKOBuA 
uiTence>ibHiiiA paaiiCM III? Ha npaeoA crcHKe KFI npH noMoiuH Ka6ejiM oocah- 
HHerca c pa3i>eMOM lUs (|>oTonpHCTaBKH 149 (pnc. 26). 

Ha aaAHcA ctchkc (jxnonpHcraBKH ycraMOB.ieHbi r.nKace poaeiKa aain- 
noBKH oTMeroK BpeMeHH III?« 150 (pHc. 26 ) h MeTbipcxurrhipbKOBuA HIP abh 
noAWHoaeHHa aaMnoaeK, CHrHaAHaapyioimix o cpa6aTbiBanHii npcABhixoAHtix 
peae. 3Aecb ace noMemaerca KHonKa 151 saMica KaccetN. 

K soahcA creHKe (jxyronpHCTaBKH tipHBHHqen Kowyx wieicrpoABHraTeaH 
152. 

Ha nepeAHeA ctchkc HaxoAarca ryOyc 133 (pHc 27) h pyKoariui nepe 
wiioqeHRa CKopocreA 144 (piic. 27, 28). 

4K)TonpMCTaBKa KpenHxca npH noMoiiiH aacToqxHHa xBocra k i'iieuHa.ib- 
HoA luaHKe, npmRHqMBaeMoA k crcviy. 


III. OCOBEHHOCTH SJIEKTPHHECKOH C.XEMbI C-180-S 


3aeicTpHqecKaH cxena C-l80*S oT.inqaerca or oniicaiiHofi Buuie otcvt 
cTBHeM ceHCHTeMeTpa, oTMerqiiKOB, oCorDeea aepKaaa h BBCACHHeM hobux 
^ ABMnoqKH H <|)OTonpMCTaBKH. OTcyTcTByjoiuKe B KaMeoe 

(.180^ uenR Ha npHHUHnHanbHoA cxeMe noKasanu nyHianpoM 

ilepeiCAioqaTeAb Bn na naHCJiH BuyrpM KTI npH paCore co cneicrpaAb 
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1. dminpoABHraTeab T«na C/l*240c, HanpmiteHHe nirraMBa 24 b. 1,9 
aMO^Mi, n«v3700 oB/mhh ynpaBABercB or KII C-180*S. 

2. CnopocTR npoTunnaHHff aneniai: non rHnepcenc^iwiraauMii 
3,75 m/mhr cii/cex; toh sanncH BapHaunA 7.5 mm/mhh —45 cM/qac. 

3. EMKOCTb McceTbi 60 M. 

4. nacHiai 35>iiii nep0opiipoBaHHaa. 

5. XUrnta oi]qwocTH Koabua. BocnpHHHMaeworo HaMeHCHHa Hanpa- 
weHHOcTK Manmnioro noiui, 90 m, mmcjio bmtkob b hcm — 16. 

PaccifOTpHM KMHeMtTiPiecKyio cxeMy ({wronpHcraBKH (pHc. 28). 

dAexTpQAaiiraTeAb 134 qepea HepsiiK 135, uiecrepHio 136 h qepsfiK 137 
cooOouier amumbm BeparaioMy xcutecv 138, cboOoaho cHAameny Rt CBoeii 
iMwy. OAHOBpeMeraio or mecrepHH 136'qepea 140, 139 ii 141 ABRRceNRe ne- 
peAaercR uiecTq)Re 142, torcc cboOqaho CMARmeA na och. 

IHecTepfiR 138 m 142 ooeAMHUorca c bbjiom nocpeACTBOn nyctml n^ie- 


KAioqefiRR cuopomA 1^, ynpaBAaeMoA pvkorticoA 144 Ha nepe;{UfeA crenGe 
i. Mycfxra cbo 6 oauo CKOAbairr BAoJib sajia, ho dna- 


iioK KaMepoA craBirrcB b noaoHceHHe cCneicrp>. ItpR non or OarapeH cyxHX 
wieMeuTOB qepea imeMMu Ki«, K«t h KOHraicTU 10 m 18 26 -itiTupbicoBO' 
ro UJP Ha HeoHOByio aaMnoqKy HJli noAaercii HanpamenHe 80 B. JlaMnoMKa 
(THna MM 8 ) HMecr noTeimHaa aajKHraiiHH 65—85 b. Hi 6 utok HanpameHHa 
racHTCH conpoTHBACHHeM R 47 , BfaiBeAeiiHfaiM noA uiAHU B nepexoAHoA xopoOKe 
caesa or lUP Teaecpoiia. Ecah AaMnoqxa He saacHraeTCH (mo Moacer npoH* 
3 oAth H 3 - 3 a ee crapenHa, conpoBoacAaiomerocR noBumeiiHeM noreHiuiaAa 
jaacHraHHH. hah npu paapnAc OarapeH), nyacHuA noreHtiHaji Ha uoKoae AaM 
noHKH Moacer obiib BoccraiioBAC'H cooTReTCTByioiiieA peryAHpoBxoA Rw. 

HeoHOEaa AaMnoqxa hmcct SAeicrpoAU pasHoA m ropxT amiib 

itpH npaBHAbHOM ee BKAioqeiiHii — uoxoAb AoaaceH cocamhrtkx c whocom 
HCTOHHHKa nMTaHHH, a UCHTpaAbHUA KOIITaXT — c MHHVCOM. HopMajibHbiA 
cpoK CAymChi AaMnoqxH — 200 qacoB. 

BuKAioqeHHe hcohoboA AaMnoqxH npoMSBoAirrcx oAHonojiXKRUM bu 
wnoqaTeAeM B?. parnoAoaceHHUM na HHaciieA cropoHe onptBH Ooabiuoro 
lepKa.^ pHAOM c po. 3 eTKoA nepeiiocKoA AaMnoqxH. 

PaccMoipHM AicKTpHMecKyio c.xeMy (pOTonpHcraBKH. 

ilHTaHHe Ha ’?AeKTi)OABHraTeAb Ms noAaercH or cetH oOorpeaa aepxaji 
iio CAeAviomeA ucnn: haioc HcroHHHKa HanpHaceHMx, BUXAioqaTeAb B?? 
<<PoTonpHCTaBKa», peociar Ri« «MoTop (|>OTonpMCTaBKH», buboa 2 UJ*-UIs, 
iAexTpoABHraTeAb, Aa-iee - buboa 3 uirenceabHoro pasMua, UBiiyc Bcroq- 
HHxa nHTaHHsi. 

ripH cpaearuaaHHH Pu BcnuxHBaer aaMnoqxa JIH? oTMerox RpeMeHH. 
ZlocTHraercR mo CACAyiomHM oOpasoM: buboau 2 x 5 lUa aaxopoieHii. rax 
qro KoucraHT 5 111 ? npH bkaiohchhom sAeKrpoABHraTeAt owmiMeifai cocar 
K eHHUM c HAiocoM HCToqHHKa nHTaHUH. HpH cpaOaniBaHKM peae saMUxaer 
uenb: naioc HctoqHHKa nHTaHHH, racamee conpoTHBAemie Ri>. K(»rraKTU 
3—4 11 peae Pn, buboa 8 Uis h Ills, poaeixa uIm kb ^MVOiq^TaBHe, aaM 
nORXa OTMCTOK BpeMeHH, BUBOA 3 Ills H Ills, MMMyC HCTOXHRKa IIHTBHMfl. 

HeooxoAMMocTb BeACKHR Rm oOycJiMJieHa tcm, mo aaMnoxxa TIHt 
uiecTHBOJibTOBaa, a HanpaaceHRe na Hee noAaercx or McroqHHxa B 24 b. 

JlaunoMKH, CHrHaAHsnpyiomHe o cpaOaTUMRXH npcABUXOAHUx peae. 
npHcoeAHHHioTCH K BUBoABM 1 — 4 H 1—7 111*, Uli. JXftM yAoOcTBa iiojucaioqe' 
HMR 9 TH KOHTaKTU MOWHO COeAHHHTb C qeTUpeXlUTUpbKOBUM UIP (pOTOnpH 


Jlerxo npocaeAHTb no npHHUBnHaabHoA cxeue; aaunoqxH OyAyr Bcnu- 
■ - - --- - i_2 IVi 


xHBBTb npH saMUKaKHH KOHTaKTOB 1 -f 2 IV peac P« H 1—2 IV ptJie P»0 
ripOBQA, UAyiURA OT KOHTaXTa nils K aaMnOMKAM, RBAXCTCX ^ouim: b ero pas- 
pMR iKMxaioqaeTCR McroqHHx nHiauHa. Tax xax or utncA KTI Ha stb aaMnox* 
KH ManpxRccKHc He noAaercH. 
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MacTb HeTBepran 
3KCn;iyATAUH)l CnEKTPAJIbHOf) KAMEPU 
I. lOCTHPOBKA OIITHKH 

ycTSHOBKa sepKM iqioHaBOAirrcsi ran jkc. Kax ii a {|)OTOKaMepe C*180. 
noaepx 6ojibiuoro 'tepiuuia ua Bfurrax ycraiiaMHaaerca AHa())parMa. 

ToMHocTb noacuKeiuia iuocxocth iuwih b ^wKvce KoAAHMaropa oCecne- 
wHBaeTCfl aaaoACKoA poyjiifpOBNOft. flpM ycraHOBKe sepxHero aepxaAa iieo6- 
XOAUMO cAeAMTb SB TBH, •rTo6u ooaMMeiioe HM H306paa<eHHe 6faUio C(^ 
KycHpooaHo Ha wcAb. Abr aroro. OTKpua okho b onpaae uorHytoro aepKa^a, 
Ka weAb noMemaK)T noaocxy deaoA 6ywarH h Ha btom sKpane BH3vanKHo 
npoBepnioT KaqecTBo ii3o6paB(eiiim MMiiQfiai, pacnojioaccHHoft b 2,5-3 m 
oT raioBKH. riepeABHraa Aaiinomcy BAOflb BepTHKa.ia, npoBepaioT <|)oKytMpoB* 
Ky Ha pasAiWHbix ynacTKax mwiH. OpH Heo6xoAHMccTH jjwKycMpoBKa mojkct 
OuTb npoH3BeAeMa HaMeHCHHeii ToamHHU npoiciaACWHiJix KOJieu noA aepKa- 

AOM. 

npOH3BeAH 3Ty peryAHpoBKy, okho b onpaBe aaKpuBaior it npHcry- 
naioT K npoBepKe ita<iecTBa cneicrpa h (|>oKycHpoBKe ^lOKaMepu. PoaoBKa c 
KaMcpoft noMemaeica b aaTenHenHOii noMBiuoHHH. npH ncMoiiiH t^KycHoo- 
BoqHofl Kacceru npM AMaifiparMe 13 npMepBeTCR KanecTBo cneicrpa h Haxo* 
AHTCfl noAOHteHHe BHsyaAbHoro ^KiKyca, nocae Hero npoMseoAHTCR (boTorpa- 
(})HMecKaH (|)OKycHpoBKa (cm. «0OKyciipoBKa KaMepu»). CieMKa oGflaareAbHo 
AoAJKua npoH3BOAHTbca npM saxpiiiTOM TepMocrare, 4To6hi na peuietKy He no- 
naAaa pacceaHHuA CBex. 

OAHOBpeMCHHo npoBepReTCR xaiecTBo HeoHOBoro cneicrpa, cHHJKaeMoro 
'lepes cTyncHHaTuA ocnaOHrejib, h luoTHOCTb H3o6paHceHHR qacoB, 

II. CTyEMKA CriEKTPOB nO/IHPHblX CHHHHH 
H PABOTA C <K)TOnPHCTABKOn 

ycraHoBKa, BiuiioqeHHe, npoBCpKa h na^aAKa KPI npoHSBOAHTca raK 
KaK oniicaHo Buuie. Kacmmu «XpoHOMeTp» noAKAK^MaioTCH k poseiKe 
«5ceK» Kn C-180 cneimaAbHhiM uinypoM, bxoahiuhm b KCMnneKT cneKTpa.ib 
Hoii KaMepu. 

IlpH saAaHMH nporpaMMU, KpoMe HaMCHeHHH qacToibi cbeMKH, bcah 
qHHhi auAep^KCK h AHa^pary, Moryr MeHRTbcn raiuKe uiHpuiia uieAH h noAO 

HCGHHe raiOBKH. 

Heo6xoAHMo cneAHTb, qTo6ii b nepateqey coctorhhh npH6opa AHacbpar 
«a c npopeabio 6fauia chrtb c onpaau Bepxnero aepxajia, a BMecro nee Cbuia Ha 
iiera KpuiuKa nonaABHiie cHera BHyrpb HeAonycTHMO, Tax kak. Bo-oepBbtt 


aier noiiceT saCiiTb oieAb. oTsepcTHe AHa'4>parMu h neonoByio AaMnoqKy, » 
BO'BTopux, MOiKer iiapyijjHTb n.iaBHocTb xoAa hoabhrchoA lueqKH lueAH. 

B ocTBAbHOM oCi'Ay>KHBaiiHe KaMepu C-180-S He oTJimaeTCR ox o 6 cAy 
WHBaHHR (|)OTorpa(l)HiiecKon KaMcpu C-18U. 

/laHHue cxyneimaxoro ocAaOHTOAn npuBOARXCR b npanaraeMOM k HCkty 
nacnopre, 

OoTonpHcxaBKa ycraiiaBAHBaeTca hb cxone h coeaHHRercR c KPI. Pie 
peA Hew ycxatiaBAMBaioTCfl raAbBanoMexp h AaMnoqKH, nojioHceHHe h apKocTb 
ropeHHR KOTOpux noA6HpaioTca sKcnepMMeHxaAbHo ciiaiiaAa npH noMoiuH 
<|x>KycMpoBoqHoA Kaccexu. a aatcM npoOHUM ({lOTorpa^HpoBaHHeM. Kacmmu 
raAbBBHOMCTpa COeAHHatOICH C MarilHIHUM KOAbUOM, paCnOAQHCeHHUM Ha 
seiue BHe sAaHHR. 

SapRAKa Kaccexu ({loxonpHcTaBKH HMqeM ue OTAMqaerca or sapRAKH 
KRCceru (|)oxoKaMepu. 

t^oTonpHcxaBKH npoM3BOAHTCR xyM^AepoM eOoTonpHcxaB 
Ka» Ha Kn. npH savuKaHHH uenH HaMHHaex paOoraxb jAeicxpoABHraxeAb h 
noAaexcR Hanpa^cHHe Ha AaMnoMKy oxmcxok speMeHH. 

nepCA aapHAKon b Kaccexy (|>oTOKaMepu aneKKa Mo>Kex 6uxb noABepr 
Hyxa rHnepceifcH6HAH3auHH Ha (})oxonpHcxauKe. ZIjir axoro ee 3apH>KaioT b 
K accexy (JioxonpHcxanKM h c GoAbuioA CKopocxbjo npoxRniBdiox nepcA meAbU) 
xpexa. ocBemcHHoA AaMnoqxoA (piic. 30). PexcHM noACtiexKH noASHpaeio. 
onuxHUM nyxcM; ayajib npH rHnepcencH6HJ!H3auHH AOnwHa Huexb SHaneuHe 
nopRAKa 0,3. 

. nepexjiioqeuHe cKopocrefi aoajkho npoHCXOAHXb npH BUKAioqeHHOM 

liACKX^ABHraXCAe. 

IlpH HeoOxoAHMocTH B xy6yc Moryx Outb BBepnyni HMeiciuHecB 
B KOMnACKXe HCHTpaAbHUe (JlHAbXpU 5‘ If 10* . 

Uenb oOorpcBa 3cpKa.i npH paOoxe ({lOxonpHcxaBKH AOAxcHa 6 uTb 
BWHoqena. xbk xax HHane ue 6yAex paOoxaxb aAeKxpoABHraxMb. 

III. yXOJl 3A CnEKTPAJlbHOn KAMEPOH 
I. OntmeciuiR cmcxcmb 

HHcxKa aepKBA C-180-S npoHSBoAHxcR xax, kax axo onHcano b pa 3 Ae.ne 
«yxoA 33 ())OTorpa4>HqecKoA Ka.MepoA». ^ 

BHHMaxeAbHo cACAHTe 3a xeM, qxoeu noA AHa4>parMy CoAbtiio 
no aepxaAa He HaCHBaAcn CHer, xoxopuA Mojxex xau CMepsHyxbCR b canoiu 
ityio Maccy h nospeAHtb sepKaAo. 

MpeaBuqaAHo OoAbujoA anxypaxHOcxH b oOpatueHHH xpeOyer penAHxa 
PKcAaxHHOBuA ee caoA Aerxo noBpewAaexcR, noaxoMy CAeAvex BcRqecKu 
oOeperaxb noAocxb xepMociaia ox ouah h anaxH. ^ 

PenAHxy HeoOxoAHMo aaiuHiuaxb ox McxaHHqecxHX nospewACHHA aa 
rpH3IieHHH H XHMHieCKHX B 03 AeAcXBHA, qioOu HaAOAFO COXpBHHXb ee OHXH 
qecKHe CBoAcxBa. CACAyex ocoOchho oxpaHHib pcnAHxy ox uieAoqcA xax xaK 
OHH Aerxo paCTBOpflIOT aAlOMHHHfl. / nan 

PexoMCHAyexcR coOAiOAaxb CACAyioiiuie uepu npeAOcxopoHCHOcxH: 

1. HpH ycxaitoBKe periAHKH b npHOop oOecneqHBaxb xopoiuyio aaiuH' v 

ee ox nuAH, AAR aroA ue.iH Kopnyc npHfiopa AOAJxeH Ohixb Aocxaxoqno rep 
MexHHHUM. B xex CAyqaRx, xocAa axo HesoaiioiKHo CACAaxb, Heo 6 xoAHMO 
HMexb MecxHyio aauiHxy. B HepaOoqcM cocxorhhh periAHxy oieAyex saxpu- 
BaXb XpUUlxaMH Onpaeu. ^ aanpu 

2. He npHxacaxbCR x sauixpiixosaHHoA noBepxHOcra petUBioi naauu- 
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MH HJIM KMUUUl'iiliSo OpCAMertliM, MiM MJirKMMH (MTOft, OMHHbet KMCTOM 
Noi N xp.). 

3. He paarosapHsaTb Hax orKpuroA peiuiHKoA bo Ba^exaHiie ikhibab 
H m MB uee oiiohu. 

4. npouBOAiiTb tiHCTKy pemiHKH BOSMaaCHo peJKe. PeKOMCiuyeTCfi npM 
neNiiTb (vieA>KHiufA cnoco6 hhctkh pateqeA noBepxiiociH peiuiHKM* mub 
yAMflTb cxyBBiuieii crpyeA ihctoto Boasyxa (ae noabsoBaTbca cacaryM bos- 
xyaoM); 

jiab yABJiofin aoifxmix sarpasneHMA BunyTb penjiHicy hs onpaBy m 
npoMUTb 2-^ paaa b xenoix ^paxoiuix 6eii3HHa (nerponeAHuA 9<t>Mp); 

npB auHBOM sarpBsaeHHH peoamoi moboio AoitycTjtTb b npooecoa npo 
MUBaHRB ee b aencoe iq> 0 THpaHHc xycKOM MaricoA, wctoA bbth. 

06BabHO CMoaeKHOA O^pOM (XBUKeMBB XeaaTb TOJIbKO BAOab UITpHXOB B OA 
HOM Hanpa&neHRH). OxHaKo aryiHi^aunio nponsBOAHTb b canbix xpatHu 
cayMaax h nq>yMaTb ee ahiuim, waimiuiM CBoAcrsa petuiHK h sHaKOMUM 
c rnctkoA ortmkh. 

riepHOABRecKH cae^er npoBepirrb aepeaoxiio Bonpaae BepxB«x> aep 
Kaaa cocToaxHe lueaM, oTcyTCTBxe xa xeA cH€»*a, nbiaH, aerKOCTb xoAa lixxpo 
nerpHnecxoro BXHTa. ot<7tctbr nepcxocoB nogoHiacRoA CTBOpxR m bbiSobh 
H a xeA. 

JIacTOXKHH XBocr uxeax CMaauBaercx cneiixaabHoA wyoaocTOiro A 
cMasKoA. Hm b Keen cayMae m Aonycxaerca paaOopxa uwaR, Tax xax no' 
ABHMCKfaie ee MaCTH npHlliaK(|X»aiibi C OWMb OoabOloA TOMHOCTbX), XOK^BB 
irpH pa36opKe HeMHHyeMo 6yAer HapynieKa. 

MHCTKa meaH npoii3BQAHTcx caeayiomHif oOpaaour ycTaHOBRB mapniy 
0,3— 0,4 MM, B lueab BABHraiOT xoHeu aaocrpeiiHoA cnMMKB, xoropoA opoBO 
AMT uecKoabKo paa BAoab meaN b oamom HanpaBaeiuni. 
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S. 
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yxoA sa <|>oToiipiiCTaBNoA aRBaormtR yxoxy aa xaMepoA. 

B epoxH, yKaaaKHiie abb ^oroxaMapu, npoioBaAMTCM owcTKa Tptxa 
(caeayet BHXMaTeabHo caeAXTb aa cocroauimi lueax a mbm), cMaaxa noA 
uiMnHXKOB aaexTpoABHraTeaR h uiapaxoBbu BaauxoB. JXrm Aocryna x hhm 
cHRMaercM aaAHMx cTeHxa (|>OTonpHCTaBKH. Tpex 4)OTonpHCTaBKH, xax x rpex 
xaMepbi. BUHHMaercfl cneoHaabHUM kaxmom 
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a) HeitpaBHabHaH iioanpHocTb ukjiio- riposepHib h HcnpaBXTb; 
HeHHfi HCTOHHHKOB niSTauMM peae; 

• He paaMMKaioTCfi KonraKTH 3.4 IV 6) orperyanpoBaTb. 

P.; 
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4 Sumner Uim. 

5 ripn cMiKe UIH^ cpi6miuer oabo* 
BpeMemio c Pt. 


He pasMiiiiuiiofTCii KmTaicni 3, 4 IV OrperyaapoBarb; 


6 npH Biuiio<ieHiioM Btr nepccKOK or* 
cyrcTByer. 

7 HaftnioAaioTca jioautue nepecKOKH. 

^ B KaKOM‘;iH6o H3 nojioxfeHHfi lllHC h 

lUHM He noixaerca HMny;ibc Ha npeA- 
BfaixoAHbie pejre. 

9 BbaepjKKH H npoMe>KyTKH MencayHH- 
MH noMeHa.iHCb MeciaMH. 

10 KoHTaKThi pejie auibHo hckpht h o6ro- 
paiOT. 

11 /laMnoBbie cxeMbi BKjiioqeHfai. ho cra- 
6HJioBo;ibTbi He aaropaioTCH. 


а) Bit CTOBT B iKMomcmm 
«CTaKAapT»; 

б) iiepa6oTaioitiidl QlifC citmr b no- 
JibaceMaa cSa. 

He aaMbixaiorca loiiTaicni P*. 
SaKopoqeHu conponmamai R« 

H R«. 

а) HeHcnpaBCH oooTBercrByiomHft 
BUiuiioqaTeab; 

б) oCpbiB npoBOAa. 

He cpa6oTaji Morop KaMepu. 


а) nocraBBTb b apyroe n 

HMe 

б) To ace. 
OrperyanpoBm. 

I ripoBepiiTb M HcnpaBRTb. 


12 CraSiuioBoabTu He racHyr. j 

13 JIaiinoBue cxeMu paCoraioT, ho UIHC 

He nepeABHraerca. j 


HcHcnpasHa cooTBetCTByiomaa 
MCKporacHTCAbHaa uenoaica. 

а) HH3Koe aHOAHoe HanpaaceiiHe; 

б) He cpaCaTUBaer Pt (p«). 

а) rioBpeavAeHHe Ci h Ct; 

б) saAHnaioT Pt (p4). 

He aaMfaiKaioTca KoHTaKTbi P» (Pi) 


а) SaideHHTb; 

б) npoBepHTb TecrepoM n ncnpa- 

BHTb. 

riocAarb AonoAHHTeAbHuft 
HMnyAbc npH noMouui KH« 

HcnpasHTb. 

а) OrperyAHpcBaTb npH noMonui 
Rti HAH aaMCHHTb 6aT8peK^ 

б) npoBcpHTb uenH nHTaiiiia m 
HcnpaBHTb noapeacACHHe. 

а) SaMeHHTb; 

б) CM. i 1 6. 

' OrperyAHpoBaTb 


14 A-aHTCAbHocTb HMnyAbca Ha BWXoAe 
He paBHa 0,5 ceK. 

15 IlpH paOoTe c I-cck. xpoHCMeipoM 
lUMC nepeABHraerca He 1 pas b 5 ceK, 
a name ii.iii peme. 

16 ripH paCore c 1-ceK. xpoHOMerpoM 
UIHC nepeABHraercH “KaHtAyK) cck, 

17 I He paGoraer Te.re(|)OH. 

i 

18 He paGoraer (poronpMcraBKa 

in BaA sAeRTpoABHrareAH (|K)TonpHCTaB- 

KH BpamaercH b oGparHyio cropoHy. 


Hapyuiena peryAHpoBKa cxeMu. 


Hapymena pervAHpoBKa cxeMbi. 


B» CTOHT B nOAOHCCHHH cS CeK». 


OrpervAHpoBaib npii noMoma 
Rfi’CR:). 

OrperyAKpoBarb npH noMoma 
R.. 


I riepeBecTH b noAOweHHe €l ceica. 


а) BbiKAKjqeHo hanpH/Keime HaKaAa, a) BKAK^Miiib, 

б) HCHcnpaBeH TeAo4^oHHbiH aiinapar. I 6^ orpeMonTHpoBaTb 

BuKAiOMeH oGorpCB :.epKaA. | BnAiomiTb 

HenpaBHAbHaH noAapHocTb bkakwc- 1 HcnpaBHTb 
HHH nHTaHHH. 


20 HpM iioAaHHOM HanpHHceHHM sACicrpo- 

i ABHrareAb He cpaGarHBaer I 


jl ; OGTKjparop Ha 1 CKopocTH ACAaer Go- 
! Aee V? oGopora hah HecKOAbKo oGopo- 


0OTOKaMepa 

а) HeAOcraToMHoe HanpJOKeHHe, a) Hi^aepHTb h yBe.rHMHTb, 

б) aaeABHHe b MexaHiisMe M3-3a hcao* | G) cHBXb (|)oToKaMepy h npoee- 

craTKa CMasKH; PHtl. iipn neoCxoAHMOCW 

' cMasarii; 

B) aarycTCBaHHe CMaaini; ^ 3^ npoBcpnn, oGorpes; 

r) HapyuiHAach peryAMpoBKa ropMos- cMoiiiiTb ucKipoABurareAb. 

Hofl My4}Tbl. 

а) SaMbiKauHe b KHonKax KH«, KHs, a) IlpoBepHTb u ycrpauHTb; 
(KH6, KHt); 

б) aaAKHAH KOIiraKTbl Gaokhpobkh 1 G) H OiperVAlipODaTb. 

KHs (Kn.);- • ' 


n) 3a MU Kan He b Pi3 
r) liCAHKo Hanpn>Ke!Uie 


b) :iaMe?;;5Tb ['O.re; 
r) ycTaiioBHib no BOAbTMerpy. 
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jiaMiKHiiui jioiirD Hc 3aro- 
P«€Tca aaa He racHer. 

^^KyrcTByer ii306|>aa(eHife qacoB. 

HaoCpaxcHiie * *4acoB nepeAepwaHO 
UH HeAOAepjKaHo. 


OrcyTCTByer H 3 o 6 pa]KeHHe DTwemH- 

KOB. 

I OCnoparop HenonHocTbio saKpuBaer 
I hjih OTKphiRaer o6i>eicTHB 


I lloaocTb TepMocTaia nepeipcBaercji. 

j OSorpcB BioiioHeH. ho noaocTb repiio- 
1 crara He HarpesaercH 

I He ropirr omerqHKH 


^ npomrHBaerca lueHica ia>aa 
i^paBiuibHoft ycraHOBioi Beaimaiiai 
neTAH HUN Ma-aa o6puBa. 

neperoj^a oAHa ita aaMnoaeK ilHi* 
VIHi; JlHi JIH»; 

> a) OiHui^M 6oabiiiaa mh ncAocra* 
TOMHaa apKocTb ropeHMB aaiiiio« 
hck noACBeTKM: 

6 ) CH, n. 29 ; 
b) c 6 ht o^TiopaTop 

C6 hTU K(W 1 JIH«I 8 T 0 PH arUCTUMlmi.. 

a) npH nepeBOAe citopocre« pHcna Ha 
oCTiopaTope He coBnajaCT c p*! 
ckoh Ha TpeKe c p* 

CM n. 21 

r oa o B K a 

I HeHcnpaBeH TepHoperyaaTtip 
*) To ate; 

ssTssr "" 

а) OTMeTMHKH aaCiiTbi cHeitiM 

б) HapyuieHa pery^HpoBKa apKocreA; 

■) Br, ctoht b iKMiojKeinm .Cneiap*. 


flepcaapaxHTb Mcoeiy 


SaifeHHTk. 


a) OiperyaRpoBaTb npM 
■R» (R»): 


B) ycraHOBHTb no pHCKan 
BucraBMTb h aaKpenurb 

a) flocraBHTb MaxoBHHOK nepe 
B<wa CKOPOCTCH B HCftTpaAkr 
Hoe rKwioHccHHe h coBMecmv^ 
pHCKH 


jaMeifHTt 

a) To mt 
To ace. 

a) OHHCTHTb; 

<5) OTperyaHpoBaib npu noMoaui 
R«*t R'», Rii; 

B) iiocraaHTb b nojToaceHae 

«<l>OTO». 


I He fx>pHT HeoHOBasi aaifnoHKa 


а) HenpaBHJibHoe BtuioqeHHe; 

б) Brt CTOHT B llQaOHCeHNM C(|>OTO>. 


<1 roaoBKa C.I 80 .S He apauiaeTcii SarpasHeH tuiH »a«HT cHenm ikja- 

• UIHHHHK. 

He BpaiiiaercH MHKpOMerpHqecKMA Ha mejiN naMepiaa luara 
BHHT peryjiRTopa tiiHpMHu mejiH 

OoTNHecaaB cxeMa 

« j yxyAuieHMe peawHTM H^oOpaNceHMa I a) PaotKMcycNpoBaHa <txm>KaMepa: j 


6) Ha aepKaaax oceaa aaara. 

H Cneicrp qieaaH. a) SarpaaneHa meab; 

6 ) Reiq>aBHabHaH ycraHORica a^aif^ar- 

ML 

^ CHcieMBTiHiecKMe HeaoAepMCKN IloMyTHeHiie aepKaji n aH(}><f^aiuucoH- 

hoA petnenoi 


а) HaMeHBTb nouRpHocni; 

б) liocTaBHTb B noaoBKaat 
cCoenpa. 

Pa3o6paTb. oMHcTMTb H cMaaaTb. 

C^HHTb meab h iipocyiiiHTb 

npH KOMHaTHoA TeMneparype 


I a) Or^XNtycHpoBaTb. 

6) yAaam npv noMouui 0caa. 

а) Oncrm, 

б) Hcnpaam 

3aifBRIITb. 


!f 


ij: 


Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100002-1 



Sanitized Copy Approved for Reiease 2010/05/18 : CiA-RDP80T00246A051100100002-1 





aopmtb oBosHAiEHim ha HaniocTPAiowx 
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10 

11 

12 

12 

13 

14 

18 

16 

IT 

18 

18 

20 

21 

22 

23 

24 

25 

26 
27 
26 

29 

30 

31 

32 

33 

34 


HAHMEHOBAHHE 


Bwofiuioe c0^necKoe aq>icMo 
BonqmM c^pmecKoe aepitajio 


O0it«n» 4>Qn>iuiMfpy 
BoAiqimui 
C fonopmdl imr am KpeiueHsii ^icoHnoro 

I^QMMOMOIO KOMblU 


jteimnmnopH 

Cfoisi diquou insuMiiOMBRofl Autau 
m^aomuM npomtAKa 
Cfoiiai l^Muoniii aep- 

KMt K owoMiiino raioma 
Kpranoi mnem ■ wepmaa 
Kpiimi oopMu Mpxiitro MpxMa co6o- 
rpts^^it ■ TtpMOptryAJTOpOM 
PMenw AM SKMUieHaa ornenaKoa 


noABOAa rniTa* 


PMitiii napMocHoi AaMnovni 
lUfaiicaMiiiill paaMM Aaa 
mm K ^vroMwape 


CToaopmifl BHHT AAa KpauKiaa mapoaoro 
ioapHHpa. 

Kopnyc 4K>TOKaMepu 

OterpeaaTMb m repMoperyajiTop jvin wacoa 
«no6cAa» a 4>oTOKaMepa 
ronoaxa oOrK^aropa 4>OT(mMepu 

OOMKTHa 

UkcrapHa ^oKycHpoaim 

HlecTcpiM AHa^parMHpoBaHRn 

KopoOaa c McaiiM 
lUacrepHa saaoAa qacoa 
KoHTairr rojioBKH odriopaTopa 

racreMM oCorpeaa xaMepu 


TepMOperyAHTop cacreMy uv>uivciiii nuMepu 
MaxoaaaoK AHa4>parMHpoaaHHH o(hieKTHBa 
MaxoaaqoK <}K>KycRpoBKa o6i>eKTHBa 
JlacTOBKaa xboct abb xpeiuieHaa draro* 
KBMepu a roaoaxa 

BajiRKH Aaa^pamapoBaRini a dx>KycRpoaicB 
oObearaM . 


46 


PAUHBX 


l-l A UlUtPl \r%U A t-tui: 

MM 

MM 

ll 

n ArliVici t^DArtrlD 

({lOTO 

^TO 


BaAHK aaaoAa qacoa 


a 35 

12 

- 

^ 36 

KaonKa aaMxa xacceru 

12 

4 

1 37 

Maxoaaqox nepeaoAa cxopocreA 

12 

4 

38 

dAeierpoABHraTenb (jxrroxaMepH 

12 

4 


Kaonxa KenocpeAcraeaHoro ynpauiMRa 

12 

4.23 

4d 

aaeKrpoABHraTfJieM 

5 

lllTancejibauft paabey aai noAtia ynpu* 
jiaK>iuax RMnyAbCM 

12 

5 

41 

PeayKTop 

12 

5 

42 

Kyaaqxoabift MexaaasM c xoRTaKraMM 

12 

8 

43 

Tpex luiean 

12 

5 

44 

rpefi(l)ep 

12 

s 

45 

BacKTpojBMiraTeAb ^oToxaMepu 

13 


46 

My^a 

13 


47 

Mepaax 

13 

7 ^ 

46 

Mej>uqaoe xomco 

13 


49 52 

Am napu KoaaqecKHx a lUuniHApaqecxsx 

13 

7 


mecrepen 


83 

niecTepaa apameaaa 

13 

6 

54-55 

Ulccrepaa nepaaqaoro aajia 

13 

8 

66-57 

UlecTcpHH BTopaqaoro aaaa 

13 


58 

HepaaK 

13 

8 i 

59 

Mepaaqaoe xanreco 

13 

6 . ^ 

60 

Oiecrepaa xanepH ' 

13 

8 

l 61 

Ulecrepaa 

13 


62 

HaacHXR xDuaiKa xacceni 

14 

6 

r 63 

rUaro xacceru 

14 

6 

64 

Bepxaan xpuiuxa xacMni 

14 

65 

noaaK;iuaa '6o6aHa 

14 

10 

66 

npHHHMaK)maa OoOaaa 

14 


67 

KonoAxa 

14 

10 ] 

68 

SacreiKKH aepxHeft xpunixa xaccerbi 

14 


69 

CqeiHHx Merpaixa HeaKcnoHHpoaaHHoA 


11 i 


fUICHKH 

10 

1 

70 

PojiHK cqeTMHxa Merpaxca neaxcnoHapo- 


11 1 


aaHHoA luieHXH 

14 


71 

UlecrepHH xacceru 

13 

11 ? 

72 

/leHTonpoTX^KHuA 6ap86aH 

13 


73 

TTeHTonporawHuA fiapaGaa 

13 


71 

napa.^HTxa 

13 

11 i 

75 

UlecrepHR npHHHMaiomeA 6 o6hhu a xaccere 


11 ? 


(})OTo xaMepu 

13 


76 • 

MaroBoe crexao ()>OKycHpoBoqHoA xacceru ; 

16 

12 1 

77 

MaxoBHMoK (poxycapoBKH xacceru | 

16 

> 

78 

Bhht xpeaneHHH ^xycapoBoqaoro Maxo- | 


12 

• 

BHMxa xacceru 

16 

? 

79 

• 

KpoHuireAH xpeiuieHHfi 4x)TOKaMepu 

47 
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Bmn c 6a{MuiiKOM mm KpmMHiiii Aoto- 
J WU&tfM 
I. r*oi%>ttiimi 

I oterptMrrcMeA ■ 


jaiii Jti Tm misn 
JbwMmoia^ 


OttfBMommt fmm 0*40 
Hm tni msfl 
Tkp^mmmm amptmmj^um R, 
ftf i r oi m iKKaTejUi tmiui UIM<I I 
Pe^tT R» itOcmamm H$oim 1 m» 
PywT Rii cOcMtnenjie uom II op* 
tacrtr Rw cHuipjac. <mfer<iHfui» 
PeocwT Rw clOr» 

Pttem Rtt«6HMi>» 

Ptocm Rm cAncwAoe HanpiuK.* 
Peoctar R« «Haiq>aac. aaiuuia* 
PMcrat Rii cKaiitpii* 

Oano aqixHtl Kpuam TepiioeTaTa 
w,xyBwa oma TcpMocraTa 
OfraiiQaaMidl paataii 
^in^Kya c »apii«iacitoe aapaaau 
AM^if iia 

c4>apatKci(oa safNiaao 


KowniMarop 

M^panmoHHaji pmtmua 
imuca 

^a^ma aunyiuioro aapnuia 
Blea^M jua^ama 
™P«w»«Taak poiia pa6or 
l^ryMpoaKa AaineabiiocTH niiiyjibca 
IIlTeiiee«k^ paaMM. x Roropoiiy iiqa»o- 
„ W-McrpoBMft xafieaa 
ulTenceabHuA pasMii, or xofoporo nouiBo- 
ARTca xadeab xa roacmcy ycTaxoaxH 
UlTenceAbHufl paaiaM. or xoroport) noiiao 
AMTca xaOeab xa sexxTxyio xaMepv 
33r<}qaTiiA 6apa0ax njifi noAaiouieA 6 o6hku 
xaccerbi 

I 3y6qaTuA 6apa6aK ajih npMxxMaKxxeA Co- 

OMHU KaCCfTH 

I He^ xx MX coaMemema OcdioA pkckh 
oo^y fTOpa c xenaaaxacHoA (SeJioA or- 
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18 

18 

18 

18 

18 

18 

18 

18 

IS 

18 

18 

18 

IS 

18 

88 

38 

88 




Koaupex 

OxKo a ochcmmkAh ronoaxH 
TepMOcrar, ycraxo&neHHfaiA a okh* ocHoaa> 
Kxa ranoBxa 

Kpuujxa HMxaiero aepxaaa 
Onpasa iiapxxero aepxaxa 
HeoHoaaa AaMnoxxa 
Bkht peryjfMpoBKX.meax. 

Bapamex juix xpeiuiexHa uiejiesoA nm 
(ppancu 

Ulub Tpexa ()xm>npKCTaBKb 
BmiKa Ana nQ!AKjiK)qeHHa aaMnoMXH (pcrro- 
npxcraBKH x xcTOHXHxy nxraxHR 
Tv8yc (poToxpxcTaBXH 

MorOp 0OTOflpHCTaBK1i 

Mepsax 

UICCKpHR 

Mepaax 

H^aaqxoe xanecu 


n^MAaToxRue nexaxKSMfai 
Ulecrepxa 

My^ra nepeiuiK)qeHKa cxc^xwrtA 
Pyxoarxa nepexnuoqaHxa nepcaan 

nq>aAaToqxue fepBain 
Uiecrepxa 

npxBOAxaa mecrepRa xaccem 
8-nfTfaipbxoBbiA uiTencaabRuA pasbeM (boro 
npucraBKK 

Pctterxa aaMooqxa OTMerox q>aiieKx 
KHonxa saMxa xaccaru 
Kcuxyx MexrpoMoropa ^oronpacraaxB 
Tpaxa ^xaabxoA ooBcpxBocra 
UMaxap BapxMfo aapxajia 
AM^pania anunmaTopa 


Ciaumi erai 


4^ 
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npMOJiceHHe M 3. 

nEreHEHb Hi/yilOCTPALlHH 


Hn 

PMC. 


7 

8 
9 

10 

11 

12 

13 

14 
1« 
18 
20 
21 
22 

23 

24 

25 

26 
27 


HAHMEHOBAHHE 


Otaft BMA C-iao 

06ibii 8 nui cneKTpMbHoA MMepu C-180-S 
OOuiiiA SNA kmaHAHoro npadopa 
OtiTimecKaff miia C-180 
roaoBKa CO cttarui^ hiukhhm sepiuuioM 
OOuuUI MIA foAOMCH C MpK&nailH 603 Kpu 


28 

29 


KpUlOICM 
roAOMca c Kanepoft (eha cHHsy) 

Kopo6Ka KpnocTaTa 
CXSlUHft BHA <}>OTOKaMepiii 
♦oTOKancpa co cropoHW oObcKTiiaa 
voTOKaMcpa CO cropoHu aAciCTpoABiiraTCJia 
KHHeMaTHHecKaa cxewa 4>oTOKaMeDw 
Kaccera 

<l>oKycHpoBoqHaa Kaccera 

K^aHAHuA npii6op c OTKpuroA fq>uuiRoA 

nepexoANaa Kopo6xa c TeAe<|)OHOM 
^NHTHaa (|)OTOKaMepa b repifocraTe 
OiiTHHecKaa cxeMa C-180-S 
Cxena pa6oqHx ynacrxiw aepK&n 
roAOBxa C-180-S 
OOuIMA BHA <l>OTOnpRCTaBlCB 
06u^A BHA ^OTOnpHCTailCR CO CTOPOHU 
ryCyca 

KHHeMaTHqecKaa cxeya (l>OTonpMaaBiai 
OOuihA BHA ceHCHTOMerpa OCP-4 h nvAb 
ra HHTaHHH 

^iuhA BHA xpoHOMerpa MX-6 
npHHiiHnHaAbHaa cxeiia C-180 h C-I80-S 
ilnaH mejieaoA AHaibparMu 

naMrpUH V^-JOU 

HeraTHB cbeMXH cneKTpa noAHpHoro chh 
hhh, iKMyqeHHuA xaMepoA C-l^-S: 
a) co lueAbK) 0.2 lai; 
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I'A-IAKTHKH M 101 

B. E. MAPKAMH 

K Bonpocy O IIEIIPEPUBHOB 3MMCCHM B CnEKTPE 
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M. A. APAKCAflH ■ H. A. HBAHOBA 
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TYMAHHOCTEB 
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r. A. rypsAABH 
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P. A. CAAKBH 
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OmtemcmBeHHuA pedatcmop B. A. AMBAPUyMfiH 



B. E. MUpKapflN 

KCWlOPMMETPHMECKOE MCGnEAOBAHME 
CriHPAJIbHOf^ PAJIAKTHKH MIOl 

flpoHiBeaeNa a(ScojiioTHaii ciMouiKaa ^toTOMerpHii cnHpaabiioii ranak- 
THKH M lOt n i^Torpa^HHecKHX H BMayaabHux jyiax. Ha6jiujeHHH npoHs- 
HOAHaKCb 21" — 21* TcaecKonoM chctcmu tilMHAta. I'eayjbTaTu noKaau- 
Ba»T, MTO »Ta raaaxTHKa aaMCTHO CHHeer no nepc yuacHMa or ueHTpa k 
K paio. noKasarexH iwcTa or anaaeiiM -}-0f9 y aapa xoxojht ao aHaaeHH»i 
K)*3 Ha iiepK^tepHM. 3 t 6 aaacHHe odycaouMNCTca AeAcTHHen ee chh* 
paabHux pyKaBOB h nenpepuBHoro 4K>Ha, laKBce CHHenuiero npH yjaaenBii 
oT ueMTpa. MHTerpaauiaB ^Torpa^BecMB BeamHiia raaaicTHKH, onpexe- 
aeHHan nyTen ^TOMerpHiecKoro cyMMHpoBaMNa apaocTeA. noxyaaerca paa- 
Hoii 8f5. CyMMapnaa apicocTb cnnpajbHux pyuBOB b ^rorpa^aecaNx h 
BH syaabBux ayaax cocraBaaer cooTBeTCTBeaao Va ■ */» aacTb miTerpaaMioti 
apKOCTH i-ajuaTNaH. HirrcrpaaMiUH noicajaTexb oaera raaaicTMKN paseii 
+0-»5. a noKaaarejb nacra axpa H-0«95. CotkTsewiuft ubct cnnpaxbnyx 
pyaaBOB noatn nocToanen, noaaaaTcxb uaeia axoxb pyaaaoB McnaeTcn 
R npexeaax — 0*1 u +0*1. HaanaHe y aroft raaaarNaM .losoabHo apaoro 
HrnpepuBMoro ^Ma. b oOpaaosaMBM aoroporo yaacTaynT Oeaue aaeaxu. 
npBBoxHT a saaaaiaeMHio o cymecTBOBatuia a ncfl npoMeiayToaHoro Tana 
xseaxMoro aaceacHHa. Mmcxo roayOwx h Oeaux aaeax bto# raaaaTHKH nu 
iiopaxKy BeaHaMHu oncHHsaeTca 10^. 

B HCCieAOBaHHH crpoeHHH BHeuiHHX r&naicTHK 6oyibuioc> 
npHMeHeHHe HOXOAHT KOAOpHMeTpHlI, AaiOllUH KSK HHTerpaAb- 
huA ubct ra^aKTHK, lax h pacnpeAeACHHe uaera b hhx. ilaH 
ocBemeHHH oco6eHHocTeA crpoeHHa raxaKTHK oco6uA HHxe- 
|)ec npeAcraBABioT Hcc.ieAOBBHHa BTOporo poAa, AaioiuHe pac- 
npeAeACHHe ueera b raaeKTHKax. IloCAeAHHe o6bmHO ocy- 
mecTB.iHioTCfl nyreM noAyMeHHM 4>OToiieTpHHecKHx paspeaoB no 
ocBM ra^aKTHK, a HHorAa h nyreii HSMepemia UBera He6oAb' 
luoro KO/IHMeCTBa (HeCKOAbXHX AeCBTKOB) H36paHHfclX B HHX 
yiacTKOB. OAHaKO xaKHM nyxeM mobcho nOAyMHTb 6oAee hjih 
MeHee vBepeHHue npeAcraBACHHa o pacnpeAeAeHHH uBera aah 
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HCCJfRflOBAHHE FAJIAKTHKH M lOI 5 

.lyqeHHux %thx sbcsa uejiHHHH Me npeBuuiaioT 0?05. 

ynoTpeO^HACfi TBKiKe Tpy6oHHyA (|)OTOMeTp ajim npOBcpKH rpa* 
AauMfl xapaKrepHCTHMecKHx upHBUx m ynexa lUNflHHfi ayajiir 
He6a. 

Chmmkh H3y«iaeMoro uQ-beKra, aaesA cpaBHeHMn h MapoK 
TpyfiOMHoro (iKTroiferpa noAyqa.iHCb na icycKax oahoA h toA 
ace nAaCTNHKH H npOMBAMAMCb OAHOBpeueHHO R OAtlH8KOBUX 
yC.IOBHflX. 

HaMepeHHM noMepHeiiHfi tipciiasoAH.iHCb iia o6iieKTHBHOM 
MKKpcMpoTOiieTpe UeAcca c ynoTpe6AeHHeM KBaApaxHoA AHa> 
<})parMU, BupeaaiomeA hr n.incTiiiiKc xanApaxHue n.iomaAKH co 
cxopouoA, paBHoii 17". 

Ha no.iy>ieHHoro pHAa chiimkoh M 101 a.im HSMepeiiHii 
6uAii oxo6paHU HaHOoAee yAaiHue, no abb KOMn.ieKra b (t>oxo- 
rpatpHqecKHX h BHsyaAbHUX .-lynax. Ha nepBoft nape n.iacxHHOK 
lOAHa B (t)oxorpa4>HqecKHX, Apyraa k BH3ya.ibHUX .lyiax) hs- 
MepeHHe nonepHeMHA npoMSBoiHAOCb cnAOUiHhiM o6pa30M, x. e. 
onpeAeAMwiHCb onxnqecKHe imothoctii Bcex nAoiiiaAOK* M 101 . 
oCpasyioiUNXCB npH npoBeAeniin .iHHHii B;io.ih z ii o >iepe3 hh- 
Tcpaa.i 17". 3x0 ocymecxB.iH,iocb nyxcM CMeuienuH cxoAHica 

MHKpO(|K)XOMexpa nOCpeACXROM AByX KOOpAHKaXHUX ABHMCeHHii. 
oCecrieMHBaioiuHx xoqnocxbCMemeHHH b npeAeaax 4—5 MiiKpoHon. 
CooxaeiCTByiomHe aaesAHue He.iHHHHU c KBaAparnoA ceKyHAW 
Ayrn onpeAe.iflAHCb c noMonibio xapaKTepHCiHHecKHx kphbux. 
iiocxpoeHHUx no BnecpoKa.ibiiuM HSoOpaweniiHM Bu6paHHu\ 
3Be3A cpaBHenHH, o Koxopux pe*ib ui.ia Bunie. Ha Bropoft nape 
iiAacxHHOK HSMepeHHB npon3it()An.incb .’innib a.ih iiccKO.ibKHx 
AecflXKOB HsOpaHKux n.iomaAOK. Pesy.ibiaxu oKaaa.incb OMeH!> 
6 ah3khmii c xaKOBUMii, no.iy<ienHUMii H3 n3MepeHHB nepaoii 
iiapu ii.iacxHHOK. CpeAHHH KBaAparnqHaH ouiH6Ka unera aab 
3XHX n.TomaAOK, unpeAeAennaH no AByM HadmoAcnnaM, OKa- 
iaAacb paanoA ± 0?’06, a a-ih oahopo iiaCiioAeHHH 07'08. 
l IocAeAiiHM MOMcex ciyMCHXb Mepoii ro'inocxn iioKaaiiTe.ien HHexa, 
noAyqeHHUx H3 HSMepennA nepBOii napw n.iacxHHOK. 3xa, ko- 
iieqHO, HeOoAbinaH xoqnocxb, no nno.me AOCxaxonnaH aab mmopiix 
ne.ien, b oco6eHHOcxn >Ke, ec.iii iipHHflxb bo BiiHManHe, qxo 
OHa xapaKxepHsyex Toqnocxb AOCxaxoqHo CoAbuioro KO.iHqecxBa 
noKaaaxeAeA UBexa n.ioiua.ioK. nok:pMBaioiu.iix nonm bck> ra- 
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B E. MAPKAPJIH 


m mfx 


. JUfiM AOCTHKeHNA donbmeA TOHHorrH 6ujio 6m Heo6- 
ap o —B c cw ciMommie MSMepeHNA eme ua oahoA rah 
... M|Mx HcraniaoR, no »to 6HAa 6m ipesaiepHo 6<Mb- 
m oHiieMy p^km h mia rpha ah onpaeAMaaAacb (tei 


OMXHRAbHoe NayHCHHe noicaaaAO, hto HcnaibSoaaHHaa 
KOtNlHNHaNa KHMepMp (pNAbTpa H COpTH HAaCTHHOK AaCT BH3y- 
iiAbHyio CHcreHy, HecKOAbKO CMetueHHyio b cropOHV KpacHoA 
Haem cneirrpa no OTHOBietiHio k MeHtAynapoANoA cHcreiie bh* 
aytAbNMX BeAHHMNp H CHCTeMa (|)OTOrpa(^MeCKNX seAHHHH DOHTN 

coanaxaer c MeacAyNapoAHoA. ricpexoA ot noAyieMHMx HaMH 
UBCTOB X ileacAyHapoAHoA CHcreMe momcho ocymecTBMXb npM 
nouoiuH cAeAyiomero ypaBHCHHa: 

0.838 (Cl 0.029). 


« 2. MHTErPAJIbHAA APKOCTb M UBET 


rio OnpexeAeHHMM AAB paSAHBHMX llAOtUaAOK apKOCTNM 
Oman cocraBACHM KapxM pacnpeAe.^eHHii apKOcreA b (|)OTorpa- 
(pHHecKHX H BRsyaAbHux Ayuax AAB HaynaeiioA raAaKXHKH. Ko- 
.iH^ecTBO nAomaAOK. b Koropux onpeAeACHbi noKaaareAH ubc- 
ra, nofMAKB noAyropM tmcbmh. Boo6iiie ace HSMepeHHH nonep* 
lieHHA npOH3BOANAHCb, B ABB paSB 60 AbUieM HHCAe n.lOlliaAOk'. 

H3-3a rpOMOSAKOCTH 9THX Kapt 3AeCb npHBOAHTCH AHIH’.. 

KOu6HHHpoBaHHaa Kapra pacnpeAeACHHa apKoexH h ueexa, ox- 
BaTMBaioiuaH rAasHoe xcao ra.iaKXHKH. Ha cocTaB.icHHhix xapi 
ciOAa He B.>uiAH AaHHue b ochobhom oxHocmuHecH k o6.iacxaii 
CDHpaAbHMX pykABOB, OXCXOfUKHM OX UCHXpB raAak'xiiKH Ha pac- 
CTOBHHH 6o;iee 6'. KaacAaa napa «iHceA Ha npHBeAeHHoii xapxe 
OTHOCHTCa KBaApaXHOA HAOmaAKe raABKXHKH CO CTOpOHOA, 
paBHoA 17", noAOMeHHe uenxpa Koxopofi no oxHomeHiiio k ueii- 
xpy raAaKTHKH, o6o3HaMeHHOMy kpccxhkom na Kapxe. onpeAo- 
.laexcH npauoAHHeAHHMH KoopAHHaxaMH x h y. nanpaBACHHUX 
HO OCBM a H S. 3HaqeHHB X H y, BupaaceHHbix n cexyHAax 
AyrH, npHseACHM cooxBexcxBCHHO b nepBoA expowe ii b iiepsow 
cTOA6ue xapxM. KaacAaH napa HHceA npeAcraBABer: (|)oxorpa- 
«|)H<iecKyio SBesAHVio seAiiHHHy c KsaApaiHoA ceKyHAW cBep.xy 
H noxaaaxeAb ueexa b iiauieA cHcxeMc -cHH3y. nyerwe hao- 
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HCCJIEAOBAHHE TAJIAKTHKH M 101 7 

lUaaifM, 3a HCKAioHeHHeM oOeeAeHHMx xhphumh jihhhmuh. coot- 
BCTCTByiOT oOaacraM b KOTopux xpKocTb, npiixoABmaacfl na 
KBaApoTHyio cexyHjiy, caa6ee 23*9. 06iieAeHinie xte xcHpHunH 
aHHHBUH nAOluaAKH coAepxcBT npoeKTMpyioij^ecx aaesjui aa- 
uieft raAaKTHKH;B coMHHreabHux cayaaax iMOUtajUKH (MSaeAeHM 

nyHKTHpKUMH .IMBHAMII. (IpM OpOBOANMUX AX-ieO paCBCTax 
afHcocTb iviouiaAOK. coAepacauiHX nocropOHHae aaesAu, yaHTUsa- 
Aacb nyreii ycpeAHeHHM apKOcrefi coceAHHx nAomaAOK. OieAyei 
OTMCTHTb, ‘ITO B pJIAC nepHlt>epHfiHbiX BAOtUaAOK KBprU AOBHUe 
o&fiaAaioT roiHOCTbio ycrynaiomefl tomhocth, xapain-epHayeiiOH 
otuHGKaMH, ynouRHyTUMH B KOHue §1. Ho npOBOAHMue Aaaev 
pacieru, wacaiomHeca pacnpeAe.ieHHM hpkocth h UBera. pac- 
npocipaHNioTCB Ha o<3AacTb, aaKAioMOHNyio BHyrpH oKpyxcHOCTH^ 
onHCaHHoA aoKpyr ueHTpa ranaicTHKH c paAHycoM, paBHUM 
4;5. TAe nOMTH Bce AaHHue onpeAeaeHbi b AOcraroMHoA ctene- 
HH HBAeaCHO. 

C nOMOiUbio Kapr pacnpeAeaeHHB (|)ororpa<|)itHecKoA ii 
BHsyaAbHoA apKOcreA nyieu (|)OTOMeTpHMecKoro CAoxceHna 6 uah 
onpcAeACHbi HHTerpaAbHue apKOCTH h noKaaareAH ueeTa BHyrpH 
KOHueHTpHqecKHX KpyroB h koabu^ onncaHHux soKpyr uearpa 
raAaKTHKH c HapacranmHMH kbacauA paa na 17* paAiycaMH {*. ■ 
noAyHCHHhie AaHHbie npHoeAenu b rperbeM h MCTBeproM ctoa 6- 
uax Ta6A. 1. HHTerpaAbHaB ()}OTOrpa4)HMecKaH BeAHMHiia h no- 
wasareAb UBcra BceA raAaKTHKH M 101 noAyHHAHCb cootbct- 
cTBeHHO paBHUMH: 8?5 H f0?'5. PapBapACKaM oueHKa HHre- 
rpaAbHofi Be.’iHMUHfai M 101 Ha OT’S 6oAbiiie naiiieA, h 3 to, bos- 
iiojKHO, peayAbrar HeroMHoro ynera HpKocreA bhbuihhx MacreA 
raAaKTHKH. noAyneHHbiA HawH peayAbrar AOAxceH Ourb OAHixe 

K HCTHHe, TaK KaK, HBHpHMep, IipHBeAeHHbie B 'Ta6A. I HpKOCTb H 
ubct Toii MacTH MlOl, KoropaH orpaHHqeHa OKpyxcHOCTbio c 
paAHyCOM rj — 255". HaXOAHTCSI B XOpOUieM COrAaCHH C AaHHbl- 
MH, nOAyqeHHblMH rieTTHTOM |2| AAH TOA Aie MaCTH aACKTpO- 
(|)OTOMeTpHMeCKHM MeTOAOM. IleiTHT A.1B <|)OTOrpa<|)HMeCKOA 
BeAHiHHbi H UBexa iiOAyBH.i c.ifAyioutHe aHaiBHHfl: 9.™ 12 h 
-l-07'50 B MexcAyHapOAHOH cHcreMe. CooTBercTByiomHe HauiH3Ha- 
HCHHa B MexcAynapoAHoA cHCTCMe: 9*02h +0?’51. riOAyqaio- 
lueecH pacxojKACHHe He6o.ibiiioe h naxoAHTCH b iipeAeAax ouiii- 
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8 B. E. MAPKAPflH 

6ok. K coxcaieHMio, mu hc hhiuah b .iHiepaxype ApyrMx noA- 
xoABumx abhhux juiB conocxaBxeHMB c abhbumh Ta 6 ji. 1 , 
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0.63 

154-170 

n.64 
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H3 aohhux ipeTbero it MexBepToro cto.i6uob arofl xaG- 
•iHuu bhaho, mxo HHxerpaAbHan aBesanaa Be.iHMHHa h noxasa- 
TCAb UBCxa saMexHO yCuBaioT no Mepe yBCAHHenHa pa- 
Auyca KpyroB. 3mo anawm, nmo znAanmuKa M lOt cuHtem 
no Mepe ydoAenun om xdpa. OAHaKO m3 3Xhx aannux He.ibaa 
ACAaXb KOAHieCXBeHHUe BUBOAU OXHOCHXe.lbHO H3MeHeHIIH 
UBCxa. /Iab 3xofl ucAH 6u.iH onpeACACHU HHxerpaAbHue aaesA- 
Hue BCAHqHHu H DOKasaxeAH KBexa b KonuenxpHnecKHx xaib- 
nax, pacnoAOBceHHux BOKpyr aapa raAaxxHKH. 3 th AaHHue npH- 
ucACHu B 6-011 B 7-011 cxoaCuax xa6A. 1. OnpeACACHHue Ha 
OCHOBaHHH 3XHX AaHHUX CpOAHHe UpKOCTH (B npOH3BOAbHUX 
eAHHHUax) B SaBHCHMOCXH OX paCCXOflHHii AO BApa raAaKXHKil 
npeACxaBAenu Ha pHC. 2 . Kax bhaho h 3 ceAbMoro CTOA6ua raC- 
.iHuu 1 . a xaKBce h 3 pHC. 2 , rpaABeux noKa3axeAfl ueeta ao- 




HCCJIEilOBAHHE FAJIAKTHKH M 101 9 

BOAbHO BCAMK. HoKasaxeAb BBexa ox aHaBeuHB r0”95 y xApa. 
y6uBaii, AOXOAHX ao FOf 4 na paccxofiHBH 4'. 5 ox Hero. JlaJib- 
uie, cyAA no Bceuy, oh MeHaercii HesHaANxeAbHO. SaMexHM, hxo 
aaecb pena hacx o 6 HHxerpaAbHux noxasaxeAfix uBexa b Koab- 
iiax. B oxAeAbHux, npanjui pexKMx, CAyHMx MaaeBbiciie o6AacTji 
c (SoAbuiHMH noKaaaxeAHMH uaexa BCxpeiaioTCii Aaxe bo BHeni- 
HHX HaCTBX rtAaKXHKH. 

VcxaHOBAeKHUft (fwicx doeoAhMO oumeHcueHozo nocuHeuuH 
i^pema npu ydoAenuu om ndpa M JO! aacAyxcHaaex oco6oro 
BHHMBHHfl. BoSMOBCHO, MTO 9X0 BBACHHe B KaKOfl-XO CXeneHII 
CBoftcxBeHHO Been cnHpaAbHUM raaaKXHKBM, n 3 to MO}Kex no- 
xaaaxbCR ecxeciBenHUM cieACTBoeM yBeAHHCHHa yACAb- 
Horo Beca cnHpaAbHux pyKaeor iipn yAa.ieHHn ox SACp ra* 
.laKXHK. Oaiibko, no MHeHHK) pHAa HCCJieAOBaxeAefl, apKoexb 
cnHpa.ibHux pyKBBOB coexaBABex HeaaMexnyio aoak) oOmefl— 
HHxerpaAbHoA npKoexH. FIpii cnpaBeA^iHBOcxn 3xoro iipeACxaB- 
.leHHB OAHH xoAbKO pyxaBa HH B Koeii exynae He Moryx oO-b 
BCHHXb HHxeHciiBHoro naAeHHB noKasaxeAeii usexa npH yaa- 
.leHHH ox BAcp cimpa.ibHux raAaKTHK. Tax h.iii HHane, Bonpoc 
OKOHnaxeAbHo mobcho BuacHHXb xoAbKo na ochobbhhh koah- 
lecxBeHiioro anaAHaa apKOcreft h ubctob cxpyxxypHUx o6pa30r 
BaHHfl cnHpa.ibHUx xaAaKXHK. TaxoA aHaAH3 mohcho npOH3BecTii 
AAH raABKXHKH M 101 HO OCHOBaHHH COCXaBAeKHUX HBMH AAH 
Hee Kapx paenpeAeAenHB apKoexeA h uBexoB. 

Otmcxhm npexcAe Bcero, qxo sxh Kapxu noKaauBaKrr, nxo 
MlOl, noMHMO BApa h cnHpaAbHux pykaaoB, nueex HenpepuB- 
huA 4>oh, npocxHpafoiuMAcB ox BApa ao ee BHeiuHHX qaexeA. 
O HaAHBHH y M 101 HenpepuBHoro <l>oHa ynoMHHaiOT b cbohx 
paCoxax xaKxce CeA(|)epx^ |3| h LUeroAeB [4j; tloaxoMy HHxe- 
rpaAbHyn Bpxocxb xaAaKXHKH M 101 cAeayex paccuaxpHBaxb 
KBK cyuMy Tpex cocxaBABiomHX BpxocxeA: BApa, cnnpaAbHux 
pyKiBOB H HenpepuBHoro 0OHa, a iisex h ero HSMeHeHHe— Kax 
peayAbxax xoMdHHauHH BpxocxeA h UBexoB yxaaaHHux coexas- 

ABiOmHX. 
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Phc. 2. PacnpeAejeHMe cpeaHHX apKocrcft (b i)poH3Ho4bHi>ix cjiihhuba) 

» aaBHCHMOCTH OT paCCTOBHHI JO UCHTpa raxaicTHKH. 

§ 3. flPKOCTb M UBET HEnPEPblBHOl O «l>OHA 

HenpepuBHufl (|)oh 6e3 npHnecH o6p<i30RaH)ifi, HacejiniomHx 
uOfamHO cnHpaAbHue pyKaea, Ha&niOAncTCH b npoueacyTKax 
MeacAy nocAeAHUMH. IlosTOiiy apKOcrb h ubct HenpepuBHoro 
<t)OHa CAeAyer onpeAeAHTb na ocHoaaHHH AauHbix o apKOcrii 
nAomaAOK*. ACJKauiHx B o6.iacT«x mokav pyKaBawH. OAiiako 


HCCJILAOBAHHE I'AJIAKTHKH M 101 | ; 

CHAbHO pasBMTue pyxBBa M 101 aaneTHo aarpyAHHioT yBepeu* 
HUft BtiOop OOAbUIOrO KOAHMeCTBt TaXHX HAOmaAOK, B ocoCeH- 
HOCTH Ha HatuHx CHRmcax. HMenmHx yiiepeHHuA MacuiTaO 
<1 

BaMAy SToro mu orpaKMHHAHCb npuMepao 300 nAomaAKauH. 
paaOpocaHHUMH no sceA raASKTHKe ueacAy ee pyicaBaMH h hx 
BCTMMM, npH OTOOpe KOTOpUX HapffAy C HBUIHMM CHHMKBMN 
(Hua NcnoAbaoiMHa aah kohtpoah xopouiaa penpOAyKnHii chhm* 
Ka M 101, noAyneHiioro AnyxcoTAioAMOBUM riBAOMapcKHM ped)- 
AeKTOpOM. 

rio ahhhum 9THX nAOiuaAOK 6u.iii onpeAeACHu cpeAHHe 
3Ha4eHHfi noKaaareAeA useTa nenpepuBHoro (tK>Ha b 17 koh- 
ueHTpHiecKHx KOAboax, pacnoAOHceHHux BOKpyr BApa raAax- 
THKH BnAOTb AP paCCTOHHHfl 6'. 

no srHM cpeAHHM noKaJiaTeAHM uaeia 6uAa nOAyqeHa aa- 
BHCHMOCTh MCaCAy UBCTOM HenpepUBHOFO c|)OHa H paCCTOHHHeM 
OT HApa raAaicTHKH, npeAcraBACHHaH Ha pHc. 3 (chaouihuc 
K pyacKM). 3au€TMM, OAHaKo, HTO cpcAHHe noKasarcAH uaera b 

I * ynoMBHyrux KOAbiiax 6 uam onpeACACHu 6e3 yneta apKOcreA. 

r. e. 6e3 aaBeiuHBaHHii uBeiOB oroSpaHHUx nAomaAOX, npeA- 
noAaraa, mto HenpepuBHUH (Jwh na oahhbkobux ot HApa pac- 
j croHHHBX Mueer npHuepHO nocroHHHyio apKocrb. 

I XoTB 9TO AonyiueHHe AOcraronHO 6 ah 3 ko k acTHHe, tcm 
He Menec aab npoBepKH noAyieHHoA saBHCHMocTH MeacAy ubc- 
TOM H paCCTOHRHeM <|)OHa no AaHHUM OTOOpaHHUX HAOmaAOk 
6 uah onpeAeAenu cpeAHne, a sareM h HHTerpaAbHue mpkoctii 
H noKaaareAH uaera nepaux socbMH koacu h 3 mhcao 17 , hc- 
I no.ibsoBaiiHux npH noAyneHHH ynouBHyTofi saBHCHMOCTH. 

j noAyMeHHue a-ib 3 thx BOCbMU KOAeu AaHHue npHBCAeHu 

j B TpeTbeM H HeTBeproM CTo,'i6uax Ta6A. 2 h HaneceHu Ha pHc. 3 

! B BHAe Hecn.ioiuHux KpyacKOB. 

] 9 tm ABHHue noBTopBiOT HOAyMeHHyio aaBHCHMOCTb iieacAy 

i epeAHHMH noKa3aTeABMH uBera h paccroBHHeM ot BApa Henpe- 

pUBHOrO <|)OHa. IloSTOMy C AOCTarOHHUM OCHOBaHHeM MOaCHO 
npH3HaTb peaAbHoii noAyqeHHyio aasHCHMOCTb, corAacHO KOTopoA 
HenpepuBHbtb ^oh zaAaKmuKu M 101 MedAennee, kcm oho 
lUMa H t^eAOMy HO doeoAbHO MMeniHo cuHeetn no Mepe yda- 
Aenua om adpa. 
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h’ltc. •'i. SaRHCHMOCTb iioKajaTejiii itBera iienpcpMRHnru ({mHa or 
paccTOflHHH JO iieHTpa raaaKTiiKH. 
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3tot pesyAbTaTAO HeKoropoil creiieHH MoaceT noKa3aTi>CH 
Heo)icHAaHHUii,TaKicaxc40]iciuiocb rakoe npeAcraaicHHe, mto iie- 
npepuBHuft i]x)H B cnHpaAbHMX raAaKTHKax HMeer homth oah- 
HaKOBUH C BAPOM UBCT. B MaCTHOCTH TaKOfO HHeHHB npHACpBCH- 
BaeTCB A- E- Uieraaep |4), nayqMBUiMfi pxA cnHpa.ibiiux ra- 
.laicTHK. B TOM HHCAC H MIDI. Ho (lOAyBeHHue lUeraieBUM 
AaHHue, BBABioiAHecB, BOo6me roBopa, ueHHUMH, k cox(a.ieHHio, 
HeAOciaTOBHu AAB yTOpcMHoro onpeAeACHHB UBera HeiipepuB- 
Horo <|xMia. BA06aBOK, no.iyqeHHue hm <t>OTOMeTpHMc*CKMe pas- 
peau H uaera paAa tiAOiuaAOK b MIOI, xoth h hp omchi. oii- 
peAe.ieHHO, lex He weHee noKaauBnioT HeKOTopvK) reii/i'.MiiuiK) 
yCfaiBaHHH noKaaaTe.icli UBera <|)OHa iipH yAa.ieHiiii ot H.ipa, 
T. e. OHH He HaXOABTCR B IlpOTHBOpeMHK C HaillHM UMBOAOM 
OTIiOCHTeAbHO H3MeHeHHfl UBeTB HeiipcpbiBMOI'O <{)OHa MIOl. 

Boo6me HaAO saMeTHTb, mto nj)eACTaiui‘njie or» oAHiiaKo- 
BOCTH UBCTOB (poHa H MApa cnHpaiibHux ra.iak’THK iieoOociioaaHo. 
Hbm KaaceTca, mo 3to iie cooTBercTByeT ASHCTBure.ihHOCTii no 
KpaiiHeil Mepe jyiM paaoHTUx cnHpajibHux ra.iaKTiiK, y koto- 
pux B Toii HAH HHOli CTeneHH (|)OM cHiieer iipii yAa.iei<Hii 
OT B.ipa. 

OqeBHAHO nosTOMy, mto H3MeneHHe uaera M 101 b hc.iom. 
iipcACTaBAeHHoe b tbCa. 1 h hs pHC. 2, c.icAyeT paccMaipHBa rb 
KHK peayAbTar AeilcTBHfl Aoyx (|)aKTopoB: usMeneHUH neema 
HenpepuBHozo ^ona u de&cmeuH cnupoAbHNx pyKaeoe. 

§ A. «PKOCTh H UBHT Cl IIIPA.'ll»HblX P.VKAHOH 

PaAaKTHKa M 101 iiMvei oqeHb CAOiKHyio h sain iaHHyK) 
crpykrypy, leM iie MCHee y nee Moaoio BUAeAiiTb abb moiu- 
Hbix pyKaBa, HaMHnaiomHxcH y HApa, oahh c Bocroka, aarii- 
6aioiuHAcH Mepea ceaep k saiiaAy. a Apyroft c aaiiaAa, aarn- 
6aiomHAc)i Mepea wr k BocroKy. Ofia ohh HaMHHaioT OucTpo 
paaiieTBAHTbCB Taw chahho. mto bo itropoM o6opoTe BeiBH 
pyk'aBOB y)Ke iiaCAioAaioTCH khk oTACAbHhie pyKaaa. caMoro 
HApa pyKaBT mqao otahmoiotch or Hero no HBcry, ho yate Ha 
paccTOHilHH 30" or ueHipa hx noKaaaTe.iH UBeTa ycrynaioT no- 
KaaaTeARM ub.'TH OKpyacaiomHx nAomaAOK iia 0^10 — 0?15, ii 
MCM AaAbiue otxoaht pyKOBa ot BApa, TeM MCMbuie cTaiioBBTCH 
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B. E. MAPKAPyiH 

MX noKasarexM uaera, t. e. pyKota do»oAk$to aaMemno cu- 
nenm no mope ydoAenun om ndpn. 

noKaaarexH nxera pyicaBOB ii64N3h xApa nopsAKa 
npM OTXOAe MAOAb pyMMI ONN. yOUBail, AOXOAMT BO BMBUIHNX 
’ '*»CTMX AO +0f3 — HbAO, OAHBKO, npNHBTb BO BHHMB- 

BMC, MTO SAecb peBb lUAB o HaCAiodaeMOM t^eme pynasot. 
Cc^BeHIlUft UBCT pyiCBBOB MOXer H AO^MCCH OTAHMBrbCll or 
HBOAiojiaeMoro, tbk kbk ^imiMecKH b o(JAacTBx pyxBBOB hb6ak}- 
AaeTCB uBer HaKxajuiBaioiiuixcH xpyr mb xpyra Asyx coctbb- 
ABioiKMx: Nenpepumoro ^onb nuiairniKH h coOctbchho pyxBBOB. 
Mto6u <MipCABAiii% codenueHHyn npKocmh u num py- 

KOAOt, HBAO npOHSBeCTH 4>OTOMeTpH>feCKOC BUHHTaHHe N3 HH- 
TerpaxbHoft bpkoctn KaxiAoro KOAbua b uexoM mpkoctm ero 
? HenpepuBHoro (^hb. Hiieimiuiecsi ABHHue nosBOAHKyr bto ab- 

i ABTb HaAexCMO AAB BOCbMM KOHUeHTpHqeCKHX KOABU, O KOTO- 

pux pcBb uiAB B DpeAUAyiUBM naparpa4>e. noAyqeHHiw abh- 
Hue npHBeAeHu b bbtom b uiecroM croxGaax tbCa. 2. HHTe- 
rpaAbHiiA aoKBaareAb cu6cTBeHHoro UBera pywnoB b btmx 
*^^ 1*** B BecbMB ysKOM HHTepBaAC: or —0*1 ao 

rO?l. 

pacsetM noKBSUBaiOT, mto h bo BHeiuHHX nacTBx 
noxasareAH co6cTBeHHoro uBera pyxaBOB HaxoABTCB b btmx 
npeACAax. Otcioab CACAyex, mto co6cm§eHHuA n§em pynano* 

I ocmaemcM nonmu nocmoxHHUM u nmo oh nopodna uyAH. 

I Ha AaHHux 7a6A. 2 bhaho, bto b KOAbuax BHrerpaAbHan 

. BpKocTb HenpepuBHoro 4>OHa raAairrHKH b chhhx Ayqax b cpeA- 

HCM Ha 19‘2 apqe HBrerpaAbHofi bpkocth, o6ycAOBAHBaeMofi 
coocTBeHHO pyKBBaMH. Ecam npHHBTb, MTO 9 Ta pasHOCTb co6aio- 
AaeiCB H aab BHeuiHHx qacrefl raxam-HKH, to mobcho aaxAio- 
HHTb, HTO BpXOCTb, OfiyCAOMHBaeMasi C 06 CTBeHHO pyKaBBMH B 
<)x)Torpa(t>HqecKMX Ayqax, cocraBAHer qeTBepryio qacTb Ha6- 
AiOAaeMofi HHTerpaAbHofi (|>OTorpa(|)HqecKoft xpKocTH ra.nax- 

THKH. 

OueHxy 9toA BeAHqHNfai moxcho noAyqHTb m hcxoab ha 
HHTerpaAbHoA BeAHHHHbi H UBera raAaicTHKH (rafiA. I), npBHH- 
noKasareAb ueera pyKasoB nopBAxa HyAB, a cpeAHHA 
noKasareAb ueera HenpepusHoro i{>OHa nopBAxa -f-(>r65. rioAy- 
MaeMBB TBKHM o6pa30M AOAB MpKOCTH, 06yCAOBAHBaeiiaB co6- 



HCCriEAOBAHHE FAJIAKTHKH MIDI |5 

CiaeHHO pyKBBaMH, UeClCOAbKO 60 AbUie V4 HHTerpBAbHOA ap- 
KOCni rBABKTNin. TBIUM OOpBBOM. MOaCHO SBKAlOqNTb, HTO 

cyMMopnan coCcmtennan npKocmk pynatot t ^motpoAu. 
noamx Aynax cocim§Anem ue Menee V 4 f^nocmu §ceA ta- 
AonmuKU-t « B MuyoAMMx Aynax doAu coOcmunnoA np- 
Kocnm pynasos cocmatAMom ue 6oAoe •/» npieocmu toAOK- 
mmnm. 


f 6. SAMEMAHMe OTHOCMTE;ibHO PACnPEAe^/lEHMA M PO,nM 
BEAUX H rOAyfiUX 3BB3A 

Ubbt HenpepuBHoro ^na, b ocoOchhocth bo BHeuiHHx 
MBcrax raABKTHKH, CBBAereAbCTByer o tom, qro b ero o 6 pa 3 o- 
BBHMH npHHHMBIOT yqaCTHe HapBAy c KpaCHUMH H XCeATUMH 
3Be3ABMM N 6 eAHe 3 Be 3 AU. 

riocKOAbKy noKaaareAb ueera (t)OHa or sHaqeHHa +0*9 y 
BApa, ydUBBB, AOXOAMT AO -|-0?'4 BO BHeiUHMX HBCTaX TBABK' 
TMKM, TO CACAyer noAararb, qro no uepe yABAemia or ufHTpa 
rBABKTHKH OTHOCHTeAhtiaa pOAb KfMiClIUX 3Be3A B C03ABMHH 
apKOCTM HeopepuBHoro 4M>Ha CAaOeer, a poAb 6eAMx SBeax, 
HBOCopOT, yCNAMBBerCB. 

Moxho np0M3BecTH HeKOTopue DpHfiAMMceHHue pacaeTbi 
JAB BUBCHeHHB pOAN OCAblX 3Be3A B 06p830BaHHil BpKOCTM 
<iX>HB H raABKTHKH B UBAOM. 

ilOflyCTHM AAB BTOA UOAH, HTO BpKOCTb raABKTHKH CO- 

CTOHT M3 AByx cocTBMABiomHx: KpacHoro H 6eAoro. aro, KO- 
HeqHO, rpyOoe AOnymcMHe, ho enoAue npHCMAeMoe, ccah ooa 
i KpaCHOA COCTBBABIOiUeA nOHHMBTb BpKOCTb, 06 yCA 0 BAHB 8 eMyi 0 

I COBOKyilHOCTbK) KpaCHMX, OpaHHCeBHX H BCBATWX 3Be3A. a HO* 

I 6eAoA coBOKynHOCTbK) roAyCux, 6eAux h xceATO^OeAux sbcba- 

j npHHHMaB noKBsareAb uaera KpacHoA cocraBABioiueA pas- 

I HUM +0*8, a 6eAoA cocTasABnuteA nyAio, hb ochobc abhhux, 

I noAyqeHHUx aab HHrerpaAbHoA bpkocth h usera raAaKTHKM 

(TBGa. 1), MOBCHO nOACqHTBTb BpKOCTb KBBCAOA H 3 9THX COCTaB* 

•ibk)U(hx. Pacqeru noKasusaioT, qro b chhhx Ayqax KpacnaB h 
oeABB COCTBBABlOUUie HMeiOT npHMepHO OAHHAKOByiO flpKOCTb. 
rioAOBHHy apKOCTH 6eAoA cocraBABioiueA oCycAOBAHsaioT 
I CHHpaAbHue pyKaea. HMeioiuHe. kbk mu bhacah b npexu- 
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16 li. E. MAPKAPRH 

AymsM fiaparf>a4>e, noKaaarenb uaera iiopUKa Hy;iM h ap- 
KOCTb, cocraMHiomyio V« MMTerpajibHOfl apKOCxH ra;iaf(THKH 
B CBHHX ayiax. JDtpyryx) ace nanoBHHy apKOCTH 6eaoA cocraB* 
^anmeft o6ycaoB;iHBaeT coBOKynHOcrb de.iux asesAt naxo- 
jumuixcii BHe pyaaBOB, paadpocaHHux no Bcefl ra^aKTHKe. 

Flocxaiucy noABBAanmee dojibmHHCTBO sbcsa cneirrpaab- 
Horo THna O h pannax noApasAeAeanfl rana B BXOAar a coc- 
TBB 3M9AHUX acconaaaafl a otkputux sbcsahux caonAeaaA. 
T. e. odpaayeT rpynnu, pacnoaaraioiiuiecfl, o6uano. b cna- 
paAbHux pyKanax. TO 6e.iue SBeaAU, aaxoAamaeca Bae pyaasOB, 
AOABcau npaaaAAeacaTb k cnearpaAbHOMy rany A a nosAana 
noApasAeAeaaaM rana B. CyAa no Bceay, sra seesAU a aecbMu 
sepoaTHo MHorae Apyrae as aac.ia o6pa3yiomax' aenpepUBaufi 
4K>a raaaKTaKa, npeACraBAaiOT co6ofl pesyAbrar pacceiiBaaaii 
npeacanx accouaauHft raAaKTaKH. 

SaesAU, n 6 ycAOBABBaiomHe aenpepusayA ())Oa ra.iaxTaKif 
MlOl, ae.ibSH oraecra aa k OAHoay ii 3 Asyx TanoB 3 Be 3 A* 
aoro aacevieaaa BaaAe. Ohu, cKopee sceto, oCpasynm npoMe- 
jKymoiMuA man n, « 03 momcho, cocmagARiom naceAenuc 
^ducKa*. 

npauepaoe mhcao 6 eAux 3Be3A, yaacTByioiuax b oCpaBo- 
Baaaa tpoaa raAaKTaka. Moacao noAyHarb, acxoAa as cootho- 
lueaaa ax cyMMapaoti a cpeAaeA ApKocreA. PaccroHaae M 101 
oueaaBaeTCa nopaAKa 2 -lO^napceKOB. Flpa 3 tom paccroaaaa aO- 
coAioTaafi <)x>Torpa(})a«iecKafl BeABHiaa ee noAyaaeTCSi paBaoli 
—18^3. B 3TOM CAyaae cyMMapaaa ({)OTorpa({>aMecKaa a 6 co- 
AiOTHaa Be.iaaaaa 6eAyx sbcba raAaKTHKa M 101 , aaxoAHtuaxcn 
Bae ee pyKasoB, 6 yAeT 16 ? 8 . flpHaaMaa me ax cpeAaioio 
aCcoAiOTayio BeAHMaay paBHOii ayAio, aah o 6 mero ax aacAa 
iiOAyHaM oueaxy 5 - 10 *. 

flpayepao TaKau ace nyrea Moacao oueaaTb KOAaaecTBo 
Haa 6 oAee ropaaax rOAyCwx a CeAO-roAyOwx 3 Be 3 A, oCycAOB- 
.laBaiouiHx, H ocaoHHOM, npKOCTb cnapaAbayx pyaaBOB. flo- 
CACAaee naiyaaeTCM nopaAKa 10 ^, SaaeTHM, hto 3 Be 3 AU ranon 
A a no 3 Aaax B AOAacay 6 yTb a b cnapaAbayx pyKaeax, no 
Kpaftaefl uepe, oaa aMeioTca b OTKpyryx 3 Be 3 AHyx CKonAeaaax 
a aepeAKO b accouaauaax, aace.iaiomax pyKasa. flo-rroMy 
o 6 mee ‘iiic.io 3 Be 3 A O, B a A b M 101 Moacao cqaiaTb no- 



i 


I 

i 

I- 



HCCJIEAOBAHHE TAAAKTHKH MlOl 17 

PBAKt lO'. CyMMBpaaa apaocTb btmx aieaji b oiaBx Ayaax co- 
-craBAarr noaoBNay BHreipaAMioA apKocra raAaicrBKB, b to 
apeiiB KBK MX BMCAO cociiBAfleT ABUib MeaaaaiiTeAbMyK) aojiio 
( oofMAKa OAaoft Tycaawot) o6mero BHcxa aaeax raAaicTBicB. 
BupuuacKM acrpo^miqecKM 

oOccpMTOpN* ,05^ 


0. a. wwnx 

M 101 4bSftftllSlia^SflhVC 

t S[10t 

9--t9 -r 

»-/»A -^AfHA t -h0?9-p 

Ogm hfkmt^iPf, t f-*- 

t ^k^mpm^Pg kkm»^miPm, 

^mim$^mP^mfP pkmkg/Hmg mmmgmfpk MmMgmAm, 

.g% um^giki t V* — WAb 4^^kgp ^mi9m.n.^g,AkkpP #- 
mmJhmgP^ gmUmgamk dp^rngmi, ^ 8^5~p, fkkkpP 

k iPgmLmg kmmm. 

Pkmkggmi ^mtkm^^».pg,A%kgP 14 k t/7 dmmpt Ugm g-im^f^m/P 
Pkmkgpy gM^gkp g^^gp^p -mmg^ki t J^fP^S^p, puk dp^ 

_rr W-A^ I^U^ph g..ikp gpkpk ,p 

4,ni.^p.4^.d t (PTt k -fOmj ^Mmk'kkpm^d, Wk/Ag^mm f»bb 
— ,-,-Hr-A^-/-v, .pp ^^gd^^^pM dk. 
ggmiP gkp bb tfmmmpmjf m.mmgkpp, p.mmmU t mA dm- 

•,P%, mp km pmgp ^mjmkp ] k II mp^kpP mumgmfPk pkm^^mfi.mkpg 
mAp k dp^mklumi, mj^^k^ ^-flmk, ^^m^mmmliP p,A* 

273-2 
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1 . B. MAPKAPIUf 


4*«V« 


JIHTBPATyrA 

1. A. 0. MMpttot, H. H, CmmmttiUM, JIAH CCCP, M 7A 77, ltt)3. 
A A. Ap. J., IM, 41A !««. 

A C. A. Ap. J. fl. 52S, 1941. 

A A. E. UinoMt. Hm. TAO. XX. M 156. 1956. 


M. A. ApPKCMN, H. Jl. Hmhom 

K Bonpocy O HEnPEPUBHOfl 9MMCCHH 
B CnEKTPE AG APAKOHA 

BujiaiomeAcfi oco6eHHOCTbio HeKOTOpux thhob HecTaiiHO- 
HapHux aaesfl fsBesAu thhob T Teabua, UV Khtb) XB^aeTca 
I Ha.iH9He (h;im noaa^eHHe) b hx cncKTpax HseuToiHoro Henpe- 

I pUBHoro HaayqeHNB, ycHaMBanmeroca b HCKoxopbix c^yqaax 

I npM nepexoAe B yjibTpailmoAeTOByio oiS.iacTb cneiapa (I, 2,3). 
I AiiaJiorHMHuA h36utok nenpepuBHoro y.ibTpa<f)NaieTOBoro m3- 

I AyqeHNB Ha&aiOMeTCH b cneicrpe HenpaaiubHoA nepeMeHHoA 
I AG /IpaKOHa, aB.iaioiueAca, corjiacHO B. A. AuGapuyiiHHy |4|, 

I OAHOA H3 pa3HOBHAHOCTeA HeCTBUHOHapHUX 3Be3A. Ha OCHO- 

I BBHHH cneiCTpo<tx>TOMeTpKHecKoro HccAeAOBaHHB §toA nepeMeH> 

I hoA /I. B. MupaoBHOM [5j 6 uao cababho aaoioHeiiHe, hto* 

^ pacnpeAeACHBe sHepruM b kopotkoboahoboA oSabcth cnexTpa 

I 9T0A 3B63AIi SaMCTHO OTKAOHaeTCa OT fUiaHKOBCKOro B CMUCAC pe 3 - 

I Koro B03paCTaHHa OTHOCHreAbHOA HHjeHCHBHOCTH B yAbxpaipHo- 

^ actoboA oCabcth cnexTpa. HpH stow, BeAHHHHa yKa3aHHoro 

OTKAOHeHHH, corAacHO [5], CO BpeMCHeM ineHaerca. 

I Panee B. A. Aii6apuyMaHOM {6J 6uao noKasaao. hto ne- 

; npepuBHaa siihcchb b cneKxpax HecrauiiOHapHux 3Be3A He mo- 

I mer HMexb xenAOByio npHpoAy. CoiviacHo B, A. AMCapuyiinHy 

r 3X0 BBAeHHe CBBSaHO C BUdpOCOM BO BHeUJHHe CAOH 3Be3A 

BHyxpM3Be3AHoro Bemecxea -HocHxe.ia BHyipHasesAHoA sHeprHH, 

I Buboa o HexenAOBOM xapaxxepe HenpepuBHoA smhcchh 

6 iiA ii 03 AHee noAXBepxcAeH peayAbxaxawH cneKTpo<|)OxOMexpH 
HccKoro HccAeAoeaHHH AByx 3 Be 3 A XHna T TeAbua (VY OpnoHs 
H NX EAHHopora), npoHaseAeHHoro K. BAiioii f7|. Hm 6uao 
noKaaaHO. hxo CHAbHoe BoapacxaHMe unxchchshocxh HenpepuB- 

HOA 9 MHCCHH C yMCHbllieHMCM AAHHU BOAHU HCKAX)iaeT B 03 - 


i 


I 
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M. A. APAKEJIJIH * H. Jl. HBAHOBA 


MOXHOCTb e€ HCTO^KOMMHH KSK iUiaHKOBCKOrO HMyieHM* KO- 

He«tHoA Tenneparypu. BoaiMMitMOCTb MHTepnpeTaium iienpepyB* 

HOA MIIICCMN KIK ll3Ay*ieMNfl peViaTHBHCTCKHX MeiCrptHlOB ■ 

HirHimioii* nc^e rtKxe iiCK;ii&«iaeTC!i 6;iaroAapii caHinaoii 
ouMKMy ee BO^wcraNBio c yMeMkwenHeii a;ihhu sonui. 

3aMeTMH, MTO K. BAH paccMaTpHBaeT HenpepuBHyio aiiMC- 
cHio, BpeneiuiiiM ntniTii ikmhoctwo aajiHBaioiayio amhnh no- 
rAomeHHfl b cneicTjMix aaesA THna UV Khtb, h H36iiTOBHoe 
y.ibTpa^HCueTOBoe ASMyneMHe, HaOJiioflaeMoe b cnertf^x aaesA 
THna T TeAbua, kbk abb pa 3 AN>iHyx aiwieMMa. Bropoe m 3 9thx 
flB.ieHHA— HenpcpuBHyio bmhcchk) b cneKxpax sbcsa THna T 
Teabua, K. BAm oe-bacHaer kbk peayAbrar CAHaHHa 3 MHCchoh- 
HUX 6aAbMepOBCKHX AHHHA, BOSHHKaiOIUMX B OnTHHCCKH TOACTOII 
CAoe. HoaoBhoc HcroAKOBaHHC HenpepuBHoA siihcchh csaaaHO, b 
nepByio OMCpeAb, c Ten, hto HHXCHCHBHOCTb HenpepuBHoA siimc- 
CHH, Ha*iHHaioiueAca okoao k 3800, AOCTHraei, corAacHO K. BAiiy, 
jiakCHMyiia MeatAy >• 3750 h a 3700, t. e. HCAaAexo or npe- 
Ae.ia cepHH BaAbwepa. O^eHbcymecTBCHHO.MTO CAHaMHC aMHc- 
cHOHHux ahhhA oO-bacHHCTca BAmom He HX pacuiHpeHHeM, a 
MaAoA paapeuiaiomeA cnocoOHOCTbio HcnoAbayeMoro cneicrpo- 
rpatpa. Ecah sto Tax, to pacnpeACAeHHe hhichcmbhocth Henpe- 
PUBHOA 9MHCCHH AOA3KHO B 3HaHHTeAbH0A CTCnCHH aaBHCOTb OT 
paspeuiaiomeA cnocoOHOCTH cneKxporpacpa, h npH HaOAWAeHHax 
c HHCTpyHCHTaMH OoAbiueA f»a3peniaiomeA chau aoaxchu paa- 
peiuaTbca 6oAee BUCOKue mabhu OaAbMepOBCKoA cepHH, bcacA' 
CTBHe Hero naqaAO nenpepuBHoA smhccmh aoajkho OTOABHraibca 
B 6oAee KopoTKOBOAHOByio oOAacTb cnexTpa, a ee HHxeHCHB- 
HOCTb Ha AaHHOA AAHHe BOAHU yOUBflTb. KpOMC TOFO, OpH 
AOCTaTOHHOM yAaAeHHH OT npeACAa cepHH BaAbMepa k yAbipa- 
(pHOAeTy h3<5wtok H3AyHeHHa no cpaeneMHio c HSAyneHMeM 
HOpwaAbHOA 3BC3AU ADAXCeil llCHe3HyTb. 

ilpyraa lOHKa 3peHHa Ha npOHCxo)KAeHne nenpepuBHoA 
9 MHCCHH, BUABHHyTaa B IlOCAeAHee BpeMa H. M. PopAOHOM (8j, 
B onpeACAeHHOM CMUCAC coBnaAaeT c H 3 AO»eHHoA Buiue. 
CHHTaa Taxace, hto HenpepuBHaa aMHCCHH ecxb peayAbxax cah- 
BHHH 3 MHCCIIOHHUX ahhhA OaAbiiepoBCKoA cepHH, H. M. Pop- 
AOH, OAHOKO, npHnHCMBaeX B03HHKHOBeHHe 9M11CCHOHHUX ahhhA 
• AeHCTBHio Mexen.-iOBoA smhcchii, HMeiomelicH b cocxane H3Ay- 
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HeuMH NecxaiafOHapHux aaesA. CorAacHO aroMy npeAcxaBAeHHio. 
HrrenAOBoe HsayHeHHe aa npcACAOM AaAManoBCKoA cepHH npH* 
BOAirr K HOMiuaiuiH HOAopou, nocae aero dporcxoaht Bynyxc- 
AAMinie peKOHteHaBRH mchtpohob, HHAyoHpoBaHHue HH<t>pa* 
Kpacmiai HereBxeBVM MamyHeHHfM. CanHM BMbnepoacxHX 
AHimA npeACTAMHeTCH tmu peayAbrar hx paciuHpeHHa, cBaaaH- 
Horo c pasimTOcrMo aepxHMx aoaByacAaHHMX ypoBHeA. 

riocmibKy, RoacaabKy corAacHo aroA TOHKe apeHHH laxx e 
npCAnoAaraeTCft. «r:o hctmhmkom Henpe|»iBiH>A smhccmh hb-tj.- 
exca CAHHHHe »mhccbohhux OaAbMepoacKHX ahhhA, xo h b 5,xom 
CA yaae neAbaa oatHAaxb peaxoro BoapacxaHHB ee HHxencHBHociH 
aa npeACAOM BaAbMepoBCXoA cepHH. 

B Caere HaAoaceHHoro npRoOpexaiox 3HaHHTeAbHuA khtc- 
pac, C OAHOA CXOpOHU, HaOAIOAeHHB HeCXaUHOHapHUX 3Be3A no- 
cpeACTBOM cneKxporpa(t>OB cpaBHHxeAfaHo (lo.ibuioA piiapeinaio- 
meA CHAU H, c ApyroA. HCCAeAOoaHHe no bo3mo}khocth OoAee 
KOPOXKOBOAHOBOA oBabcxh cncKxpa 9XHX 3Be3A. HacxoHmaa pa- 
6oxa npccACAycT hmchho sxy ucAb. 


PE3y.1bTATbl HAB.1IOAEHIIA 


MaxepnaAOM a.ih HacxoBiuero iicc.ieAOBaHMfi nocAyxcHAH 
ABC cnexTporpaMMu AG .Ilpaxona, noAyneHHue b uae— hiohc 
1955 roAa H8 10* OeciueACBOM (xBapuesoM) cneKxporpa<})e Biopa- 
xaHCKoA oCcepBaxopHH, h abc cnexxporpauMU. noAyneHHue b 
OK xflOpe 1957 roAa, c noMoiubio o6i>exTHBHoA npHaiiu, ycxa- 
hobachhoA Ha 70-caHTHiiexpOBOM mchhckobom xeAccxone A6acxy- 
mbhckoA oOcepBaropHH*. /iHHeAHan AHcnepcHH nepBoro h 3 yno- 
uHHyxux cnexiporpa<|)OB-150 A/mm h Hroporo-166 A/mm 

y H,. 

HaOAiOAeHHH 1955 roAa CijIah cpasHeHu c pacnpeAeACHHeM 
aneprHH b cnexTpax a BoaHHHero (GOI) h X BosHHHero 
(GOV) nocpeAcxBOM npHBHaxH nepeMCHHoA h sxhx G-3Be3A x 
a ;iHpu H 4 Bo3HHHero (AO). HpH HaOAioAeHHHx ace 1957 roAa 
38e3AoA cpaBHeHHH CAyaciLia HD 144327 (G5). BuCop aeeaA 
cnexxpaAbHoro THna G b Kanecxae 3Be3A cpaBHCHHH o6ycAOB- 


CneKTporpaMMu 1957 roAa noayqcHu corpyjiMMKaMH A 6 acTyMaHCYoA 
acTpo 4 >M 3 HqecKoli otkcpBaTopHH M. B. .aoJHjue H H. A. PasMaaae. xoropUM 
asTopu BupaacaioT cboio fiaaroxapiiocTb. 
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M. A. APAKEWm • H. 31 . HBAHOBA 


jieH, ■O'liepnix, ten, hto« cor.iacMO P. ftwcoiiy |9|, AG Apt* 
KOHa aiJiaeroi itapAiiicoii cneiwpMMioro iwacci 07, n, ao- 
epenemioA co SMaMWi coeic- 


■fropHx, Ten, vro cpaM 
TiMJiMioro Kaiffi O j^ct • xaAwieABieii BOsnoxtiioCTb, MCiKWib" 
m p.c»peAeAe«ie ntepmli . caextpe C««ai«a. 

oopejieJMTb adcoAxmioe pacnpei^emie awpniM a ee cnearpe. 

Aa* cpaaaeaa* oraocareAWoro pacapeAeAeaaa saepraa 
a cneicTpe AO Apaaoaa, ooayaeaBoro co cnearporpw^aiia 
paaaaaMHX Aacttepcafl, mi aocnoabaoaaaacb aaaauaa cepmill 
aa6A»Aeaaft J1. B. Mapaoaaa (Sj, apoaeAeaaux a ty ate aao- 

xy, aro a aama aa- 



(MioAeaaa 1955 roAa. 
PeayabTaiu, noay* 
aeHHfcieJI.B. Mapao- 
aaoM, ftiiwia npaae- 
Aeau K aaesAe HD 
144327 nocpeACTROM 
cpaaaeaaa ee a nepe- 
iieHHOft CO aaeaaoA 
HD 145258 (AO). 

Ha pHc. 1 npaae- 
Aeao OTHOcareAb- 
Hoe pacnpeAeAeaae 
aaepraa a cnetcrpe 
AG ApaKoaa, noay- 
MeHHoe B vae — aioHe 
1955 roAa c 6ecme- 


Phc. I. OTHOCKTejibHoe pacnpcAejcHHe »HeprHH b acbumh cneKTporpa- 
cneKTpe AO ApaicoHa, nojiyieuBoe co cneicTpo- j|jaMH npH AHCnepCH- 

Hx 420A/Jiii a 150 
A/JtJfyHj. PacyaoK 


rpa^iMM paajH'iHuz AMcnepcHft. 

1. Ha 6 j»AeHH* 19S5 roxa npn AHcnepCHH b 
IHOA/mm; 3B€3JU cpaBHCHHa X BosHHtero. 

2. Ha6jioAeHHB 1967 roxa npH XHCnepcHH b nOKaSMBaCT, axO B 
lfi 6 A/jr.«; sBwxa cpaBHeHHa HD 144327. 06 OHX CAyqaax OT- 

3 Ha6a»A<HMB .H. B. MMpaoaiia 1965 roAa npM KAOHCHHe OTHOCH- 
AKcnepcHB B iSOA/MJi: pesyanaiM iipiiB.aicH .^eAbHOro pacnpe- 
K sBcaxe HD 144327. „ ^ 

AexeHHB saepraa ox 

HOpMaAbaoro aah sbcsau xana G npoacxoAax OKoao aaaqeaax 
• BOxaoBoro qac.ia paBaoro 2.60 (X*=3800), x. e. aaaaAo. aa- 


KEnPEPMBHAfl 9MHCCHII 0 CnEKTPE AO Dra 


^nroeiioro ssAyeettiie b jioKwibHO maporax npeAe^ax Hcnoab- 
oyetiHx AMcmpcat (ao cymecrey, b uiMpOKHx npeAe^ax paa- 
pemBKNiuix cnocoBNOcreft) iie umcar or AKaepcBM cneicrpo- 


Hfo KBcaercB ptsaMBM boabobux aHceA, c ooT Bcr cTBy iotttiix 
Miwy BBEameMro BaxyeeiiM, ncuyieaMux J 1 . B. MapaoB- 
BOM fo) N mm, TO OBO 06 MCBMTCB Ten, «ITO RepeMeBHBB 
CpB B B BB B BBC b B |5| CO SBeaiAOi CReKTpMbHOrO KABCCa AO. 
BcAexcTBBe AenpeccBM aenpepHBBoro cneicrpa aBeaAu cpae- 
WeWBB, OdycaOBAeiNloA CABBMBeM OBAbMepOBCKBX AHHMfl IIO- 
rAoaieBBB, aasBCBiiocTb oraocareAbBoA aaTeacHaaocxa or boa- 
HOBoro MMCia OTKAoaBexcfl b f5] or npBMaaaaeAaoA okoao 
aNaeeaHB boahobofo BMCAa, paBaoro 2.5a SanerRM, axo npa- 
BBSKt peayAbTBTOB cepaA III a IV aaO^ioAeaHA 71. B. Mapaoaaa 
K pacnpeAeAeHBK) Baepraa a cneKxpe aBeaAu xana G ae 06 - 
aapyxBAa b accACAOBaaaoA hm cneKxpajibaoA odAacxa aaOu* 
TOBHoro aaAyqeaHB. 3 to roaopax o tom, mto cepaii II xapax- 
TepiiaoBaAacb 6 ojibiiteA HareacBBaocTbio aenpepuaaoA Bwaccaa, 
acM ABC nocACAyioiiuie cepHH, apaaeAeaaue b |5|. AaaAoraa- 
aaa xte npasBaKa AJ*a peayAbxaxoB cepaa I npaBe^a k oxao- 
CHTejibaoMy pacnpeAeAeaaio aaepraa, peaao oxAaqaioiiieMycii or 
peayAbTaxoB, cooxaercraymax cepaxM II, III a IV. Sxa Aaa- 
Hue BJUHocrpapyioTCB pacyaaoM 2. no>BiiAaiioMy. npa nepe- 
xoAe OT nepBoA cepaa a aexsepxoA mu MMeea acao c nocre- 
neaauu yOuBaaaeu airreacMaaocxa M36uxoqHoro aaxyqeaaB. 

CAeAaaaoe Bume aaaAioqeaae 0 xom, qxo aaqa^o aenpe- 
puaaoA sMaccaa ae aaaacax ox Aacnepcaa acnojibayeMoro 
cneKTporpa4>a, Moacex BUSBaxb xo BoapaBceaae, qxo Aaaaue 
pac. 1 no. 4 yqeHu nocpeAcxBOM cpaBHeaaH AG ApaKoaa c paa- 
Jiaqauua G* 3 Be 3 AaMa. Ho sxoMy nOBOAy cxcAyex oxMexaxb, 
qxo pacnpeAeAeaae saepraa b (|)oxorpa4)aqecKofi o 6 .iacxH cncK" 
xpa HD 144327, noAyqeaaoe b 3 cpaBaeaBB ee co aBesAoA HD 
145258, c AocxaxoqaoA xoqaocxbio coBnaAaex c pacnpeAeAeaaeM 
ee B cneKxpe >. Bosaaqero (pac. 3). A 6 co.iioxhuA cneKxpo(|)o- 
xoMexpaqecKBA rpaAaeax HD 144327, BuqacAeaauA npa npeA- 
noAOBceaaa ^, = 1.00, noAyqajicH paeauM 2.73, b xo BpeMa kbk 
aaaqeaae aCco.iioxHoro rpaAaeaxa X Boaaaqero paeno 3.14. 
3x0 B conocxaBxeaaa c ax cneaxpaAtnuM xanoM .laex ocao- 
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MNM iKwnriTb. 1TO HD 144327. laic ace m h X BoMMMero.. 
asmerai 3M3AOft*KB|MBKOM. CXOAMUM C CodNueM, H npH- 
K inii aaesAaii noatcr Aaxb npcAcrtMeHie o6 a6co- 
awmoM ptCBpeAeaeMBM »MeprHH b cnerrpe AO Ap^Koiia. 

Pe^awaTH noioBMOil npanain. npoHBBCAeHiioll Hi oc- 
HOBaHHB AitliHMX H^K>AeMNfl 1955 fOAB M 1957 roxB, HpaBC- 

XeHU HB PHC. 4. PMCy- 
HOK luaiocTfMpyeT a6< 
coauTHoe pBcnpeAeae* 
NMe BHeprMH b cneinrpe 

AQApaKOHB. BUpBBCeH' 
HOe B npOK3BCMlbHUX 
exHHMtiBx, BMecre c 
BNBaorHqHUMH AaNHH- 
MH. noayqeHHUMH aab 
VY OpBOHB H NX Eah- 
Hopora K. BeiiOM (7|. 
Bo Bcex cayqaax MHTeH- 
CHBHocTb HaayqeHHB Ha 
BoaHe X4000 npHHHTa 
paBHoft exHHHue. Kax 
bbaho h 3 pMcyHKa, xoa 
HHreHCKBHOCTH H36bl> 

TOHHoro HsayqeHHfl wa 
o6meM aaa Bcex kphbmx. OAHHaKOB. 



Pmc. 2 . PcsyjibTaTu npHBflSKM HadJiiDjieHBft 
w 1 . B. MHp 3 o»iia K 3 Be 3 Ae TMna G 5 (HD 
I 44327 ). HoMepa cooraeTCTByioT cepHflM 
Ha6aiojieHHli. npHseACHHUx b |5|. 


yqacTxe a^hh boah, 

SacAyjKHBaer ocoOoro BHHMaHHH to, mto b cnexipaAbHoft 
o6AacTH /. < 3650 HHreHCHBHOCTb HenpepuBHoro HSAyqeHHH AG 
ilpaKOHa npoAOAHcaeT BoapacraTb, flpH stom, kbr bhaho h 3 
pHcyHKOB I H 4, B03pacTaHHe Hiieer iiecro kbk b CMUcae ot- 
HOCHTeabiioro pacnpeAeAeHHx 3HeprHH, rax h b uiKaae a6co> 
aK>THUX HHTCHCHBHOCTefl*. 


* A6co3ioTHoe pacnpejeaeiiHc SHeprHH b cneKrpe AO UpaKOHa bubc- 
aeHO HaMH no jaHHUM abb Coanua, iioay<ieHHUM A6aoTOH, flaacKeTOM, 
<ba6pH M Biohccohom ( 10 |. comacHO KOTopuM na yiacTKC ot X 4000 ao 
X 3009 HMeei mccto pejKH^ cnaj HHTeMCHBHOCTH coaHCBHoro MajyieHH*. no3- 
Bce 9 . ricTTHTOM (II] 6uao ycraHOBjeHo, mto na yMacTxe ot X 4000 ao 
X 3800 HHTCHCHRHOCTb HiMyMeHHR CoAiMia vOuBaeT Ha 48 *^u, nocae Mero ao- 






HEnPEPfalttlAJI dMHCCHg B CIIEKTPE AO Dra 25 

B xaqecTBe KOCBeiuioro noATBepacjieNHB noro ^Mxra noxt- 
Ho ynoMBHyrb. hto do CBNAereAbCTBy H. Pombh ( 12 ). mb naa- 

CTNHKaX C HOpMUblUiM DODepHeHiKM • ^OTOTpai^qecKOi o6- 

aacTM, noayqeHNHX na oecepaaropHH MaK-JlcwtahA. Henpepua- 
Mvi cneKTp SMAiM aerMO noxciio opocxeAiiTb 3 a X 3300 . Mhk- 
po^OTorpanMM noayqeHHUx miin • 1955 roay CBeicrpoa nepe- 
iieDiioA ROxasuMDr. hto BeaMqmia noqepHeHMH nemieTca 3 a 
npeAeaoM cepHH Baabnepa oqeHb MeAaeHNO, a to ipeMa xax 
Ha MNKpo^oTorpaiiaiax 
oOuHNUx, Aaxce caMux 
roprax aaesA. 1 srofl 
o 5 aacTH Ha 6 aH]aaeTC 8 
peaxoe yMCHbuieHae ere- 
neHN noqepHeHNx x yab- 
TpaepHOAery. 

He6e3UHTepecH0 h 
TO o6cToaTeabCTBo, qio 
pacnpeAeaeHHe sneprMH 
B (pOTorpatpHqecxoA 06- 
aacTH AG ilpaxona tbk- 
xce HBaaeTca Heo6biqHUM 
AAH SMSAbiTHnaG. Oa- 

Haxo 3Aecb HMeer xeCTO Pkc. 3. PioipcAeaeMiic »HepniM B CBBicTpax 
o6paTHaH xapTHHa, t. e. aaesA cpaBHCMHa. npHBCACHHoe k pBrnpcAcae* 
pacnpcAeaeHHe SHcprHH «« b cneKtpax sbcsa thm AO-.l— 

. HHMcro. 2-X Bo3HKMero. 3~HD 144327. 

B cnexTpe nepeneHnoH 

cooTBercTByeT 6ojiee xoaoahoA 3Be3Ae, qeii G. A6 coak>thuA 
cneKTpo4>OTOMeTpHqecKHA rpaAHeHx nepeMennoA, noayqenHuA 
nocpeACTBOM cpaBHeHHH CO 3Be3AaMH THna AO, cHcreMBTHqecxH 
6oabiue, qex cooTBeTCTByK)iuaH seaHqHHa aah HopnaabHux 
3Be3A (xap.iHKOB H THraHTOB) cnexTpaAbHoro xaacca G. Buiue 
ynoMHHaaocb, qro aCcoaioTHuA rpaAnenT X BosHHqero (GOV) 
noayqHACH paBHUM 3.14. SameTHM, qro cpeAHee SHaqCHHe a6- 
coAK>THoro rpaAHeHTa a.ih AByx xapaHxoB THna G (Crepxyaeca 
H t) Bo.ionaca) pasHO, coraacHO ashhum il. Bapb6be h JX. LLla- 

X 3200 ocTaeTCii npaxTHMecKH nocTOSHHofi. Ca^AOBaTeAbHO, npHsasKa k AaHHUM 
rieTTMTa npHBeaa 6u k eme Oojee peaKouy BcppacraHHio a6co4ioTHo8 hh- 
TCHCMBHOCTH H3JiyMeHMii AO jlpaKOHa Ha yMacTxe XX 3800—3300. 



n 
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AOHKa |13), 2.64. 9ro se 3Ha*ieHiie jvia sBe3ji*rHraNT(Mi pa»HO 
3.06. (ripNiiepiio TaKoe xe SHaaeNiia noayaeNO NaMN mmm a 
Bommero (3.54)). datwHiie xe aOcoaiOTNoro rpajiaeirra jiaa 
AO ilpaicoiia mMyamiocb pamuii 4.56 (1655 roA) « 4.64 
( 1957 roA). 3 to coorBercrayer cneKrpmlwfOMrrpHMecicot Ten- 
neparype oKoao 3000*. 

B CMI9M c STHM CTONT ynoMMMyTii eiuc o caeAyiomeM. 
r pyOaa oiieNKa ooKasaTtaa uaaTa nepeMemioA a MexAyNipoA' 
Hoi CHCTene (paaiiocTb MOMoxpoMaTMMectmx anesAHUx aeaitaMN) 



Phc. 4 . A6cojiK)THoe pacnpeiiexcHHc sneprHH b cneiapax 
NX EAHHopora (♦). VY OpHOHa (• |. AG /IpaKona 
(1955 roA— . 1957 roji-4 ). 

npHBe.ia k sHaqeHHXM Cl «■: PS b 1955 roAy ii 2l*0 b 1957 roAy. 
SHaHeHHB noKasare^fl UBera, no.iyqpHHue b Mae— HioHe 19M 
ro;ia, cor.iacyioTca b cpcaHPM c peay.ibTaTaMH AByxuseTHUX 
tlWTorpacpHqecKHX HaC.iwACHHfl P. C. BaAa;iJiHa |14|, npoH 3 - 
BeACHHiiix BO BTopofl no.ioBHHo 1965 roiia. 

OBCyXAEHHE PE3y.1bTATOB 

1. HaH6o.iee cymecTBeHHUM 113 no.iyqeHHUX peayAbTaroB 
«B;iBeTCH BfaiBoji o TOM, 970 HHTeHCHBHOCTb H36uToqHoro Haiy- 
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atNiifi a cntKTpe AO ApaKOM opoAOAXBtT BOtpacrarb aa iipe* 
AeaoM cepaN Baabiiepa, npNucM BoapacraNM upoAoaiaafTca 
AO CAMUX ICOpOTXBX AAIM MAN, AO KOTOpUX yAMTCN AOOeCTB 


CoMpmomio ombbamo, n 30 MapeptiBiiiiA cneiCTp, o6yc- 
AOBAeHNiit cammieii BMucciioiimix OaAbiitpoBciaix ANNHi. He 
MOT iHNiBectN K MAoOiiOMy pBeBpeMAemiD 3a npeAeaoM 6ajib- 
HepOBCKoft cepHN. /leAcTBirreAbMo, ocraBaacb Ha tomkc speHNii 
O CANBNHN OBAbMepOBCKHX AMHNA, MU BUHyXACHU CHHTaTb, ITO 
N36uToqHoe HSJiyqeHHe aa npeAeAOM cepHH ecTb peayabraT 
caoOoAHO'CBaaaHHux nepexoAOB aoAopoAHUx aroMos bo sropoe 
KsaHTOBoe cocTOHHHe. PacnpeAeaeHHe SHeprHH b fiaabMepoB* 
CKOM KOHTHHyyMe, KBK H3BecTHO. BBAaeTCH B 3TOM CAyqae 
4pyHKUHeA AHiub aneKTpoHHoA TeMneparypu. .HerKo noxasaTb, 
qronpH stom MaKCHMaAbHoe 3HaqeHHe BupaxeHHB — dlogU/dlogX, 
cooTBercTByiouiee aHaqeBHio Tt co, psBHO Asyu. B cayqae 
xe KOHeMHux 3HaqeHNA BAeiCTpoHHoA TeMoepBTypu sra seAH- 
qNHa AOAXHa 6uTb MeHbiue. Ho noAyqeNHOMy HauN pacnpe* 
AeaeHHio sHeprHH aa npexeACM 6aAbMepoBCKoA cepMH aerKO 
BUaeCTH. MTO B o6AaCTH AAHH BOAH, OOAee KOpOTKHX, MBM 
\ 3500, BOspacraHHC adcaiiOTHoA HHTeHCHBHocTH HSAyqeHBa npo- 
NCXOANT TBK, HTO — dlogU/dlogX 6oAbiue, qeM ABa, AOCTHraa b 
odAacTH >.<3400 BOCbMH. 3Aecb CAeAyex OTMCTHTb eme to 
oOcToareAbCTBO, hto npHseACHHue SHaqeHHa othocbtcb k pac* 
npeAeACHHio sHepmi b uiKaAe bOcoaiothux HHTeHCHBHOcreA. 
OAHaKo, nocKaibKy peqb habt o 6 od-bHCHeKHM uadumtca sHeprHH 
no cpaBHCHHio c HajiyqeHHeM HopMaAbHoA aseaAU, to CAeAyex 
paccMaTpHBaTb pacnpeAeACHHe u36umoiHo& HHTeHCHBHocTH no 
AAHHe BOAHU, T. e. AaHHUe, npHBeACHHUe Ha pHC. 1. B 9T0M 
CAyqae aab BUpaxeHHa — dloglx/dlogX noAyqaioTca SHaqeHKa: 
4 (npH 3560>X>3400) h 10 (npH ><3400). 

Ha H3AOxeHHoro CAeAyex, qxo b CBexe THnoxeau K. BEmb 
| 7]* ocraeTCB coBepiueHHo Heo<h>ncHHMUM BoapacTaHHe uhtoh- 
CHBHOCTH H3AyqeHHH AQ JlpaKOHa aa npeACAOM daAbMepOB- 


* 3jiecb MU paccuaipMMeM ninoTeay K. Eeua ToabnocToqKH apeuMi 
yxoBJeTBopcHHa ee peayabraTaM HaajtuaeHHii. OaHaKO HanoMHHM, 4 to m He! 
ocracTCa coBcpnicHHo orapuTUM aonpoc o boimojkiiocth BOSHMKHOBCHHa 
»MHCCHOHHUX aHRHfi B OnTMieCKH TOJCTOM CJOe ( BTO OTMeBaeTCil H CaMUM 



»03M0^H0, mo Hjnifi KpHObix pacnpe.ie.ieHM« siicprHM (pnc. 1 h 4 ) . B stom c^ynae Hiuyiuipyiomec HjjyMCHHe jiojucho raKiice nposMaTbca 

oKoao >. 3650 o6ycaoBaeii tcm. nro Ha H36«Toqiioe HsayMciiMc HaKjajtufia- » 6aab»iepoBCicoM KOHTHHyyMe. nosTOny npnxojHTC* npeAnoaoacHTb. hto 

loTCH iicpaapcmeiiHue ^uHCCHOHHue jmiihh. HecKoabKo VHejMSHBaa ce hh. kohihh»m b cnempax HecraiiMOHapHux aaesa BBaaeTCii HaaoaceHHeu HHjy- 

'reHCHBHocTb ao npejeaa cepHH BaabMcpa. ; UHpyiuiuero h HH.iyitifpoBaHHoro HaayneHHH. 
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fkHCNBNOCTfc N34y<ieilBfl AO ilpiKOHa B MCOieAOBaHliOfl HBMN * ^ X. t 


eneirrpajiwKiA oAmcth csocro aMKCHMyMa He AOcniraeT. |i 

TeM He HtHee ecrn ocHoaaMiui nonararb, hto h y hccac- 
AOMHmx Benoit 3M3A TNin T TeAboa loBiiTOHHoe HaiyneKHe 
He orpaMaeimaetca 6AHxaftiaHiiR OKpecmocTaMH npeACAa OaAb- 
MepoBCKOi cepHH, a npocTHpaercH AOcraToqHO Aa^exo a yAb- 
TpiMtHKMieTo^io ofiAiCTb CBeicTpa. B noAbsy sToro noHcer cm- 
AereAbCTBOMTb Heo6uHHul uaer U— B HeKoropvx saeaA thiu | 
T TeAbna, a qacTHOcni nepeMeHHoA NX EAHHOpora. floKaaa- | 

TeAb uaera U-BbtoA nepeneHHOA, corAacHO M. yoKepy (15|. # 

AOCTHraer aeAnqHHU — 1?21, a b snoxy HaBAioAeHHA B. XHAbT' f 

Hepa 1 16] 6 ua paeeH — !?35. 

C ApyroA CTopoHN, He HCKAioqeHa BOsMoacHOCTb, qro paa- 
.iHMHe B pacnpeAeAeHHH »HeprHH a cneKrpax aaesA thbi 
T TcAbiia H AG ZlpaKOHa cbbmho c KaKHMH-AH6o xapaxTepHyMK | 

oco6eHHOCTflMH HOCAeAHeA. KaK HaaecTHO. oco6eHHOCTbio ah* I 

HeAqaroro cneKTpa AG ilpaKOHa aaAaeTCJi HaAuque chabhoA I 

dMHCCHOHHOft AHHHH A 4686 (He II), KOTOpaS HC HB^AIQAaeTCN 
a cneKTpax HCCAeAOBaHHux K. BAmom 3BeaA xHna T TeAbua. I 

Bosmojkho, axH ABa 4>aKTa hbahiotch CAeACTBHeM oahofo h roro 
ace BBACHHH. TeM He MeHee npeACTa&'ifieTCH ecrecraeMHUM pac- 
CMarpHBaTb HaCuroMHoe HaAyqeHHe b cneKrpax AG JlpaKOHa, I 

aaesA runa T TeAbua, raKace Kax HenpepHBHyio smhcchio, sa- | 

ABBaioiuyio AHHHH norAotueHHB BO apeMM Bcnumex aaeaA rnna v 

UV Khtb, kbk pesyAbraTfai oahofo BBAeHHsi, npoBB.ifiioiUKecB a | 

iiJHpoKoA cneKTpaAbHoA o6AacTH. 

Mto KacaercB paaAHHHii a npOHRAeHHii HeiipepbiBHoA auHC- 
CHH y paaAHMHux npeACraaHTeAeA HecrauHOHapHUx aaeaA 
{KaK B CMUCAe HHreHCHBHOCTH H npOAOAaCHTeAbHOCTH iienpe- 
pUBHOA aMHCCHH. TBK H B CMUCAC OfiAaCTH CneKTpa, B KOTOpoA 

OHa npoBBABeTcn). to ohh noAyqaior b ceere npeAcraBAeHHB, | 

paaBHToro B. A. AM6apuyMBHOM |4], ecrecraeHHoe o6i>)icHeHHe 
a TOM, qro H36uroqHaii HerenAOBan anepPHa auAeAneTca b 
CAOBX 3Be3AU. xapaKTepuayeMux pa3.iHqH0A onxHqecKoA PAy- 
6 hhoA. 

B aaioiioqeNHe aaropu aupaacaioT PAydoKyio npHanareAb- 
HOCTb aKBAeMHKy B. A. AMCapuyMBHy aa ueHHoe o6cy>KAeHHe 
noAyqeHHUx peay.ibTaroB. 


AG HTHINUh 

OftP mm 

Xgmpc t 

f wi •PiH^AT qN>N^-*lA 

8»2^ Kmnimmmt, t iS9 

k kf^pmf^ 199 A/if«f H|»A dmm$ ^%^mdk%fi t 9 

^•tkdmmdmX 0^mmfmp9kim^ G wpifp 

dmi mmmgifmk ^ AG 

mmmg^ ^fmpkgm^mA gmi/mmutg 1), 

rnfimtUmk kfikimi rngg m^imgXkg^g mmmg^mk t gm- 

gmpkm^ pmt^tmdg AG mfummArngm^mk 

4), 

ikmmqmmmPimXg gmtfg t mg AG m^^mgmut 

mtXgXg^m tXigg^mtf^ mmfktgmt^^g m^mmuf t ^Xgkm X 9999 

hg^mfgmtftgmX ifmmi k mmiUimgm^mmmdkrngf^ im^m^tkkglt 

^dm»g dmitmikif, mmfgmgi m,/,gmt0mtd (k < 9999) m^k^gm^ 

imm§^ mtkmjf t fAtfP •^imgm,dm,%/kim^gmt./% dmtmg, 

^fimt^mik mmitmgtiimk mgffmL%^%kgg Ktmdkdm>m^tm9 k% 4. *4* 
V^ggmpdkfi (A) kmgdt,g mm»m,g4m,4 ^hm,. mgmXg 

41r 490 A/rflf gf^mmfkgmiimt mAkgm^ mmfk^tmgmfgmidXkgfi ^gmtt Brnt-fg 

t "ig^mik, mg XmLfX dtmdtmXtm^^mggfmiXmuf mtmmigifmik migk^gmggm»d~ 
%kgf, 4gm,^ mM/mB^ *‘'^Af> 

•mXgXglmmm, km,mmigmiif/dm0% mi^kigmi^f, gmiifmmLdg Xm^fii f 

• Um,m,g4m,4 m,gfgm^Xg^kg/, g!i,Xm,f4,mtdf,g ^kmkmU t» "g •dk- 
tkkgfffm,/^ m,4ktgm^fg AG mmgk^tmgmtd ift ^mgmg 

^Xg^mmAmn gmtgtkgimik rnkgltm^i^i kmimm^gmif^dmiX fkkg/, d/tm^kmn- 
dmA tikmikmtkgi hm^mtmgbm, m^/g gkmfgmLd mJk^midkim, ^ifikkg 
Pmgghi, mg gm^gfkggdk mkgf,m,t/, mm.^mAf,g m^^kif, ^m^gimif,^ 
d>mmmLd km,mm»gm$fPmi^dg ^%gf,mm,Xm,d t kg^gmgg ^mi%m,m,^% ✓-»- 
k^PV^l' •if" If^mfhn ••k^mdgf,%m,gf^m.Xkg/, m,gggmAg, t 

gmtfg mg mk^dgf,%mig/,m% mm,k^m,gi, ghmt^d 

dIOgh/dlOgA mtgmimt^mtftmm^flgmX dmigm/rnfmii migdkgg ^m^mmmg 
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kftk ki mk^tuf filAnmgfnm%kfi k 

at4-p A/M mk^mif^mgf,m%kn ki m/Afmfimmimh 

m^^rnff/mk mrn^t 

'fimAft mft gmm mmmgtfmS AG <Az***ff **?*♦- 

m/imtf kfilgmi mpmtm^mfmmLft^mk dkkmLfipm.%ii ttkS t kpi^mfig, 
^mkmpmp mpf kpl/m. kkffmtfpmLPfmtkkkp^g tf mfkmp ^pmtdmp^ki* 
fimptkpipA fkkpft dfn m km fdmk mgfkgmtf/gmk gkd ^mmmut ^ 
kmk mfi tftmmmg, mg mk/Ag^mm m^gp/A kmHfmtgtm^ 

mmm^kmg mg^pm^k kplpmpmt.fi i^Ap Ipmfmtftmk ^ mgtmmtgmpStfmq 
mtgk^pmfpmt^^ gftmgikpmfttmiftgt 
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r. A. rypsajwH 

O nPHP04E MArHHTHhIX nOJIEfl rUlAHETAPHUX 
TyMAHHOCTEW 

AH&nH3 BHeujHefl tfiopyu h crpyicTypu GHnoAupMux ruia- 
KmpMux TyMaHNOcrefl npMaeA x auBoxy o cymecTBOBBHHH 
B HHX MarHHTHUX flOXeB, HanpilBCeilHOCTb KOTOjMiX 3HamiTeAb- 
HO npeBumaer HanpiiBceHHOCTb o6niero MarHimoro hoah Fa- 
AaxTHKH ni-XapaKiep 3 thx nanefl, no-BXABMOMy, cxoach c no- 
ACM MarHHTHoro AHnoAB. Oahako ohm «e cocTaBABior npoAOA- 
BceHMe AHnoAbHoro noAfi ueHTpaAbHoro flApa-3Be3Abi; nAaiie- 
rapHafi TyMaHitocrb o6AaAaeT cbohm co6crBeHHuii ANnoAbHUM 
noAeM, MarHNTHuri momcht xoroporo Moxter MeHBTbcn b 3aBN- 
CHMOCTH OT H3MeHeHH« pe3MepOB H nAOTHOCTH TyMaHHOCTH, B 
TO BpeMB Kax MarHHTHuA MOueHT BApa MOBcer ocraTbCB He- ‘ 
HSMeHHUM. 

B HacTOBuieB crarbe crasHTCB ueAb noKaaarb, mto npeA- 
CraBAeHHe O HaAHBHH AHOOAbHOrO MarHHTHoro nOAB B HAa- 
HerapHMx TyyaHHOCTBX xopoiuo o6bacHBeT Ha6AioAaeiioe paa- 
HOo6pa3He hx (|)opiiu h CTpyKTypM. HanpaBASiomefl HHTbio npn 
pa3pa6oTKe h pa3BHTHH 9Toro npeAcraBAeHHB bbabctcb HAen, 
corAacHo Koropofi nAaneiapHue TyMaHHOCTH bbabiotcb ocrax- 
xaMH 3Be3Aoo6pa30BaTeAbHoro npouecca h «tTO hx BApa cyxb 
HeAaBHO B03HHKUlHe 3Be3Abi |2,3]. 

$ 1 . EHnO.lBPHUE TyMAHHOCTII 

BnnoABpHUMH MU HasuBaAH re nAanerapHue ryMaHHocTH, 
y KOTopux Ha6AioAa]OTCB ABe MCTKO BupaxceiiHue BpKHe o6- 
AaCTH — .lUanKH*. paCnOAOXeHHUe CHMMerpHMHO OTHOCHTeAbHO 
Bipa |1|. ripHMepaiiH xaKHx xyMaHHOCTeft BBABKyrcB NGC 7026, 

273 -3 
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N M *1 » 

TyMaHHocTH aHOH. 16 10,5; aaoH. 16 13,3 h t. a. HapaAy c 
STHii, HMeeTCR ueAiiill paA TyiiaHHOCTcA. y Koropux xorn h He 
HaOAioAanTra aeTKo Bucrynaioiiuie .luanKH*, ho Ha6.iioAaeTca 
nOBUUieHHe HpKOCTH Ha AByX npOTHBOnOAOBCHUX CTOpOHaX Ty- 
MaHHOCTH. ripHMepaMii TaKHX TyMaHHOcreft Moryr cayacHTb 
NGC 6720 (r /iHpe), NGC 7293 (b BoAOJiee) h t. a. /Uh npa- 
BHAbHOrO nOHHMaHHM U HpHMeHeHHfl HOAyHeHHUX B ABAbHeft- 
iiiHx naparpa(t)ax reopeTHHeCKHX pcayAbraxoB xceAaTeAbHO nc- 
|>eHHCAHTb OCHOBHUe ()>aKTU, OTHOCBlUHeCB K 6HROAiipHUM 048* 
liCTapHUM TyMaHHOCTBM, (|)OpMbl M CTpyKTypU KOTOpUX A0.1}K- 
HH 6MTb o6i>BCHeHu AcftCTBHeM npHcyxcTByiomHX B HHX iiar- 
HHXHux no.ieit. CioAa Hy)KHO npii6aBHXb xaKXce oco6eHHocxH 
(popMfai H cxpyKxypbi ocxa.ibHUX, b mbcxhocxh, cnHpa.ieBtiAHUx 
ii.iaHexapHux xyMaHHOcxefl, AonycKaiomHX, no Bcefl BepoMXHO 
CTH, xaKHce OvieKxpoMarHHTHoe o6'biiCHeHHe. 

1. Bo.ibiuHHCXBo n.iaHexapHfaix xyMBHHOCxeA HMeexcnAioc- 
Hyxyio, Macxo aA.iHncoHAaAbHyio (hah osaAbHyio) (])opMy. 
KpaiiHHM BupaxceHHeM cn.iiocHyxocxH BB^iBexca noHXH npHMo- 
vroAbHafl (t)opMa, Koxopan Ha6AK)AaexCB peAKO (xHriHBHUM npeA* 
CT.iBHieieM axoro xHna HBAHexca xyMaHHOCXb 1C 4406). 

2 . rioBTH BcerAa apKOCTb na KOHiiax MaAoil och s.iahr- 
coHAaAbHhix xyMaHHOcxeA 6o.ibUJe, mcm na KOHuax Co.ibiuoA 
OCH. CaMa 4)opua o6AacxH noBuuieHHoA apKOCXH AuBaer paa- 
.iH'iHoft, HaiHHaH ox .6aHaHOo6pa3Hon* -- cif.ibHO BurHHyxoH h 

c.ierKa HCKpHBAeHHOH AyrH (xyManHOCxb anon. 16 10,5] h koh- 

*4 H 

'iMB noBTH KpyroBoii (|)opMofl iryMaHHOcxb anoH. 16 13,3i. 

3. B HeKoxopux ciynaH-x Ha6AK)AaexcB xyMaHHocrb c 
HCTKO BUp.DKeHHOfl fiHnOAflpHOCTblO, HO 663 aaMexHofl cn.iioc- 
HyxocTH, r. e. HMeiomaB noHXH c(|)epHBecKyK> (|)opMy 

4 M 

(NGC 3587, aHOH. 7 50.0. XopoiiiHH chhmok nocAeAneft rvMaH- 
HOCXH CM. B |5|). 

4. y HeKOTOphix ryMaiiHOcreii apKHC odAacxK (,ujariKH“), 
■lacro ,6aiiaHOo6pa3Hue‘‘, coeAHHenu Apyr c ApyroM cbcxagA 
,nepeMiiiMKOH‘, npoxoAHmeii qepea uenxp xyMaHHOCXH (3eTo6- 
paaHue xyMaHHOcxn). 

5. B peAKHx CAyqaax Ha6.iioAaioTCH xyMaHHocxH, y koto- 
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pux HueiorcM abb ciiHpaAbHbix Bbicryna, pacnOAOxeHHbie chm- 
MexpH'iHo c o6eMX cxopOH xyMaHHOcxH (cnHpaAeo6pa.3Huc xyiiaH- 
hocxh). BaxcHo oxMexHXb, hxo cnHpaAbHue Bucxynu pacnoAoxte- 
HH lia KOHIUIX 6oAhmo6 och XyuaHHOCXH. 

6. HapyxiHue Kpaa xyuaHHOcxeA b HanpaB.ieHHH hx iia- 
.lOA OCH, KBK npaBHAO, peSKH, B XO BpCMH KHK B HanpaBAC- 
HHH 6oAbU10A OCH rpaHMtIM XyMBHHOCXH HHOXAB XpyAHO OOpC- 
.leAiiTb. 

7. Kcah 6HnoAHpHaH xyMaHHOcrb AByxodoAuqHaH. xo Oh- 
noAHpHOCTb B HapywHoA o6oAOMKe BhipaxceHa Menee chabho, 
HCM BO BHyxpeHHcA. MHOrAa sto cboAcxbo r napywHoA o6o- 
AOHKe OTCyTCTByeX HOBTH nOAHOCXblO, b to BpeMM KBK Bt> 
BHyxpeHHeA o6oAO«iKe oho Rupaxceno aecbMa qexKo. 

2. TOqtWHHO AMROAb 

IlycTb HM66M ciiAOHiHyio HO BCCM oGbCMe iiAOHexapHyio 
ryMaHiiocTb c(|)6pH-iecKOH (^pMU paAHyca R h c OAMHaKOBOA 
Ro Bcex TO'iicax KOMucHTpaiiHeA MOHOB n». Hoaoxchm Ha 3 xy 
ryManHOCTb MarnurHOe no.ie AHno.iH, r. e. coBOKyiiHocxb AByx 
paaiiwx ,3apH.io»“ npoiHRonoAoxtHoro anaKa. HaxoAxiUHxcji 
ApvT uT A|>yrn iia paccxoHiiHH / CoSctbchho roaopa, AHnOAb. • 

R o6bimiOM AAH 4)H3HKH IIOHHTHH, Mbi CyACM HMCTb TOAbKO H 
ro.M c.iyqae, KorAa / ana'iHTeAbHo MCHbiue paccxoHHHH R ,3a- 
PHAOB* or TOHCK, R hoxopbix onpeACAHexcH iianpHxceHHOCTb 
MarHHXHoro no.in, r. e. xorAa R > //2. OAHano mu AonycKaeu, 
MTO ,pa3Mep“ AHiio.^a moxcct 6HXb. Aaxte oncHb qacxo, coh 3- 
MepH.M c pa3Me()aMH xyMaHHocTH, x. e. mo Moxcex HMexb iiecxo 
ycAOBiie R //2. HoaxoMy npH.iexcH RHecTH n TepMHHOAorHio 
iieKOTopue HjMeHeHHH. Mu 6yAeM roBopHXb o ,xoqe‘iHOM“ ah- 
noAe, KoPAa //2 R, x. c*. kofah AHnOAb Kax 6yAXO paciiOAO- 
>KCH B uenxpe xvMaHiiocxH, h o .HexoqeqHOM* AHnOAe, KOrAa 
/ 2 ~ R, T. e. KOPAa AHno.ih .aaHHMaex* rck) xyMaHHOCXb. .Hh- 
HHK>, iipoxoABuiyio qepe3 ,3apHAU“. HasoseM ocbio ahhoah, 
HAH .MaPHHTHOA OCblO XyMaHHOCXH. 

B 3XOM napappa<})e mu paccMoxpHM BAHHHHe xobcm- 
Horo AHnoAH Ha nAaRexapiiyK) xyMaHHOCxb. Xoth, kbk ysH- 
AHM b CACAyiomeM napappa({)e, AeAcxBHxeAbHax KapxHHa, Ha6- 
AWAacMaH B HAanexapHUx xyMaHHOCxax, uoxtex 6uxb o&b~ 
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flCMeHa npN a hhx HeroMeqHoro uarHHTHoro AMiKWia. 
TeH He MeMee, paccMorpeHMe Toiequoro Aanoxa nosBoaHT npo- 
CTO H aerKO npoaHaaHSHpoaaTb KaHecTBeHHyio cropoHy Ronpo- 
ca, a TaKHce npoaecTH HeKoropue noAroTOBHreabHue pacMeru 
i)x>pMaai»Horo xapaKrepa. 

PaccMorpNM NexoTopoe ceneHMe ryMaHHOCTH, npoxoAB- 
mee nepea ee ueHrp 0 (.ueHTpaabHoe ceHeHHe*), h iiOMecTHu 
B Hanaae KOOpAHHar TOBeqHuA AHnoab, .laHHon / h MOMeHTOM 


ii. B HexoTOpoA TOMxe A (pHC. 1 ), 



onpeAeamomeAcfi xoopAH- 
HaraMH r h ? (a TaicMx 
TOMCK B ;iaHHOM ceieHNH. 
0«4eBHiIH0, CVACT 4eTiiipe) 
iioaHaa HanpHxceHHOCTb 
MarHHTHoro noaa BAoab 
jiaHHoA CHaoBoA ahhuh 
Oyaer: 

H (r,<p) = 

= (I) 

BeKTOp HaiipHMCeHHOCTH 
HanpasaeH no KacHTeab- 
HOii K ( HaOBOA aHHHH, KO- 
Topati saaaeTCH ypasHe- 
HHeM 


r — reCOS*9, 


'2] 


H cocTaBaBCT yroa * c paAHycoM-BekTopoM, uiipeaeafleMbiM 
H3 COOTHOIlteHHd: 


tga-ictgCr. ( 3 ) 

SaMCTHM, mo a Aaa Bcex cHaoBux aHHnA oahhokobo h 
He SaBHCHT OT fe, OCCTOBTCabCTBO, k'OTOpoe, B006iue TOBOpB, 
He HMeer iiecra b caynae HexoMeMHoro AHnoan. 

Ha (fmpMyau (1) bhaho. hto b paccMOxpeHHOM ceqeHHH 
xyMaHHOCTH MarHHTHoe noae o 6 aaAaeT rpaAHeiiioM HanpaaceH- 
HOCTH xax no r, rax h no r-KoopAHHaxe. rpaAHCHr nanpa- 
aceHHocTH MaxHHTHoro noaa cosAacr rpaAueHx uarHHTHoro 


1 

I 

! 

I 


i 

I 
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AaBaeHHH, xorofAiA npNBOAiiT x HapyuieHim nepaoHaMaabHoro 
fMBHoaecNoro coctohhhii pacnpeAeaeHHn imotmocth raaa a tv- 
MaHHocTM; BoaHHxaex MaxpocxonaBecxoe nepeMemeiiiie mMmao- 
BaHHoro rasa h3 odaacreA bucoxhx MarNirrHiix AaaaeHiA b 
o6aacTH hii3Khx AaaaeHHA. B peayabraxe oepaayexoi HepMNO- 
nepHocxb a pacnpeAeaeHMM naoTNocxM MaxepNHt t. c. aosHH- 
xaex rpaANeHx raaosoro AaaaeHMa no o^chm xoopAiuiaxaM*. 
rpaAHCHx raaoaoro AaBaeHHx npoxHBonocxaaaaexai rpXAHeHxy 

MaXHHXHOrO AaB.1CHBfi II B XOX UOMeHX, KOXAa o6e axH 
BeaHHRHu ftyayr paBHaxbCH Apyr Apyry, AaabHeAniee nepene- 
weHHe rasa npexpaTHxca; Hacxynnx cxauHOHapHce cccxoBHHe. 
ilonycxHM, Mxo BpeMii I, (Bpeyn peaaxcauHH), iieo6xoAMMoe aah 
AO cxHaceHHB cxauHOHapHoro cocTnaHHn, nocae npHaoaceHHa k 
xyuaHHocxH AHnoabHoro noaH, sHaMHxeabHo Menbuie, 4eM npo- 
AOaxcHxeabHocxb ikhshh xyMaHHOcxH. Toraa ycaoBHe cxauHo- 
HapHOCXH B ABHHOA TOBKC CBeACTCB K BSaHMHOA KOMneHCaKHH 
rpaAHCHxoB MarHHXHoro h raaoBoro AaaaeHHA h sanHiuexcii b 
BHAe: 


,(tL* , ,Tn ) - 0 , 

< 4 ! 

xaH, nocae HHxerpHpoBaHHB, 


H* 

^ -f kin = C. 

( 5 ) 

OxcioAa MMeeu a./ih KOHueHxpauHH hohoh 
n n(r,?), noACTasaiiB SHaqeHHe H h 3 ( 1 ): 

{■(aeKxpoHOB)* 

0 V(®). 

kT 8 «ckTr* ' 

l 6 ) 


FAC T ecxb saeKxpoHHan xeaiiepaxypa xy.MaHHOCxH, a nepea 
oOosHaneHO 

Tl(?) = V 3sln*®. (7) 

rioCXOBHHyiO MHXerpHpOBaHHB C MOIKHU UlipeAeaHXb, ClIO- 
rpB no xot iy, Kaxyio MOAeab xyMaHHOcxH paccuaxpHBaxb — .6ec- 

• ripHNiB, HTO TCMiiepaTypa TyMauHocTH unpeaejiNeTcii iipoiieccaMH 
H3jyHeHHii H nocTomiiia. a. cjiexoBarejibHo, .lanjeHne saBHCHT TOJbico oi 
iiJOTHocTH rasa. 
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KOiieHHyio? itiH .KOHeqHyio*. B nepBOM c.iyqte AonycKaercH, 
iTO TymtiiiOCTb HMeer oneHb doabiuHe no cpameNHio c juuiHOft 
4iiaoaa paaMepu h hto na ee napyacHUX rpanHuax MarHHTHoe 
noM ANUoan i^MicrHiierKN OTcyTcrayeT*. <l>opMa.ibHO axo oana- 
Maex (jiAn ,AecKOite<iHofl* xyMaNHOCTH): 

mor: ,^) = n, npn r — k ■= . (8) 

B cayipae .KoneiHoA* xynaHHot-TH b KaHeCTHt* yiMOBMH 
Aaa CMipeAeaeHHa C Moxcex cayMHXb AoiiyueHMe o paaeHCTBe 
uacc .HeBOSMyiueHHOft* h •soayymeHHoA* lyManHocxeA, koto- 
poe sanHinercfi b sHAe: 

H r2 

4njj n (r.s) r*cos«p(lrdy — R*n„. (9) 


(r.s) r*cos«p(lrdy — ~ R*n„. 


ripuMeHaHHe ycioanA (8) n (9) .laer lu (6) ;uh ^rtecKO- 
NennoA* ryMaHHOCTu: 

n(M 


1 • 


T,*(qp) 


(10) 


H A^IH .K'OH^'IHOA* lyMaHHOCTH: 


fl -f-d> (R.ro)| ■ 

'*0 

FAC BBCACHhl ur)03Ha>ieilHH: 




( 11 ) 


8rkTii,. 


( 12 ) 


Hr:.’ 

" T,7f (" ’.'l?'r"'cosfdr.b ^ )‘-l| : 


(!3) 


To eclh pa.iiiyc HnyrpeHHefi rpaiiiiiuj lyMamioi rii (cm. miJKe). 


• Bo Hcex .t<i.ibiieiiiiiHA i|>op.\iyJi<ix y iiai’ uv-B-’T iio.iyMaTbCH luiOT- 
IIOCTb, CTpcMMIIiatlCil II OeCKOHCMHOCTII K HCKOTOpOli IIOCTOHIIIIOH, OTAimHOii 

OT HyjH uejiHHiiHC. Biieiiiiiaa rpaHHiia TyMaNHocTH u 6 vc.ioBjieiia lu* ^aeKrpo- 
varHHTHUMii i^aKTopaMii. rioaroMy ;<Ha4eHHc rpa.iHeHTa iiaoTiincTii ii6aH3H 
iiMeiiiHeH rpaiiimia orrai-TiH .nerb rhc parcunrix'iiitH. 
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<t>opMyAiii (10) H (11) AaioT aaKoii pacnpeAeACHMA otmoch- 
xeAbMoA KOHiieHTpauNM HOHOB (aaeicvpOMOB) no AayM KOopAN’ 
iWTaii Ha ucHTpaAMioM ceaeNHH xyiiaNiiocTH. Ha vrux ^uyx 
BureKaeT. hto, BO>Bepnix. pacnpeAeACHne KOHueuTpauHN cmw- 
MerpMHHO B OTNOlUeHHH HarHHTHOA OCH TyMBHHOCTM H, BO-BTO> 
pux, MHHHMaAbNOe SHaHeHMe KOHUeHTpaUMM — Ha AaHHOM pac- 
CTOBHMH OT QeiiTpa noaysaexcB b HanpaaaeHHH uarHHTHoA 
OCH xyiMMHOCTM (f - 90'’), a MaKCHMa.ibHoe - b HanpaivieHHH. 
iiepii€«AiHcyABpHOii stoA OCH {?- 0^». Aaaee. b 6 ah 3 khx k 
UCHT py TyUaHHOCTH OdABCraX (r MBAO) KOHUeHTpaUHB HOHOB 
Maaa, a b ahachux (r aeAHKO) ona OoAbuie. 

OO-bCMHuA KOS4K|)HUHeHT H3AyMeHHfl TyMaHNOCTH IlpOHOp- 
UHOHaACH, KBK H3BCCTHO, KBaApaTy MeKTpOHHOA HAH HOHHOA 
KOHueHTpauHH. TIosTOMy Aaace HeaHanHTeAbNoe pasAHMHe b 
B eABHHHBX KOHUeHTpaUKH MCBCAy paaAHHHUMH TOHKaMH B Ty- 
MaHHOCTH MOHCeX npHBeCTH K aaMCTHOMy paSAHMHIO B noBepx- 
HOCTHUX apKOCTBX B 3THX TOHKax. 3x0 paSAHMHe 6yAeT HBH* 

OoAbuiee MeatAy HanpaBaeHHeM MarHHXMoA och xyMaHHOCTH 

(oOABCTb MHHHHBAbHOA HAOTHOCTH) H HanpaBACHKeM SKBBTOpH- 
aAbHOA och xyMaHHOCTH (OOAacXb MaKCHMBAbhOA apKOCTH). 
KoHxpoctHocxb coxpaMBexcii. KoxAa MU paccHarpBBaeM npoeK* 
HHio Ha iMOCKOCTb, HepneHAHKyAapHyn MarMHXHoA och, peaAb- 
hoA npocxpaHCTaeHHoA KapxHHU, noayHaeMoA nyreM spatue- 
HMH UeHXpaAbHOrO CeHCHHH BOKpyr MarHHTHOA OCH xyMaHHO- 
CTH. B 3TOM CAynae noAynHM xyMaHHocxb c abymh o^abctjimh 
MBKCHM aAbHOA BpKOCXH, paCnOAOHCCHHUMH CHMMCXpHMHO HO 
OTHOlueHiiio K ueHxpy, x. e. noAynHM OnnoAKpHyio xvMaH- 

HOCXb. 

Ii3 (})opMyA (10) H (11) cviCAyex, nxo npH ashhom SMane- 
HHH 3, SaBHCHlUeM OX BeAHHHHU MarHHTHOXO MOMCHXa H .HOp- 
MBAbHoA* (HanaAbHoA) KOHueHxpauHH HOHOB n#, cymecxByioT 
HCKOxopue 3HaneHHfl h npa Koxopux KOHueHxpauHii cxa- 
HOBHXCB paBHOA HyAK). 3x0, OMeBHAHO. CCXb oGAaCXb •H36era- 
HHfl“, FAC HAOTHOCTb MdFHHXHOA 3H2pFHH, BepHCe MOTHUTHOe 
ABBACHHe HaCXOAbKO BCAHKO, MXO 3apaaceHHUe HaCXHUU He MO- 

Fyx ocxaBaxbCH b paBHOBecHOM coctorhhh; ohh aoabchu ,bu- 
cacuBaxbCB** h 3 sthx o6AacxeA. ypasHCHHe xpuBoA, onpcAC- 
ABiouieA FpaHHuu o6AacxH .MsOeraHHB*, onpeAeABexcB h 3 yc- 
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(15) 


.lOBNfi n 0, H R C4y>iae, NanpHMep, .6ecKOHeqHoA‘ ryiiaH- 

hoctu NaieeT mx 

. (14) 

TAe r, H cyTb Kcx^AMHani rpauMiiu o6AacTH ,H36€raiiHa*'. 
SasHCHMoab To or oqeNb c<ia(Vaa, no'^TOny b ne(»M>ii npn* 
6AHa(eHHH o6.iacTb ,H36eraHHfi* moxcho npHHBTb 3a Kpyr(c<|)e> 
py> paAHycoM fa, pnetiun 

( -f-*- 

\ 8»kTii, / 

TaKHM o6pa30M. cnAoutMaH a HatuAe njaHemapHaH my- 
MaHHOcmb npu MOAunuu g neti dunoAhHOzo MazHumnozo noAH 
npegpamaemcjt s noAyto usnympu myMaHHocmb, npHqeM, pa- 
AHyc ee BHyrpeHHefl rpaHHUU ey^er xeM fioAbiue, «ieM (k>;ib- 
uie MarHHTHUfl momcnt ryMaHHOCTH (a; h;im iicm MeHbuie kok- 
UeHTpaUHB HOHOB B He A (n,). 

npcACTaB^ieHHe o cymecTBOBaHMii TOuenHoro ;iHfiUvifi a ly- 
MaHHocTH, pacnOAOBccHHoro B ee uem pe, KaK yaHAe^iH, KanecTReH- 
iio Moxer oO’bBCHHTb BOSHHKHOseHHe 6Hno;i»priux TyMaHHOcreA. 
OAHaKO B KO.IHHeCTBeHHOM OTHOtlieHIIH OHOHpHBOAHT K HenpHCM- 
AeUfalM CMCACTBHflM. B CdMOM ACAC, BCBKHe nonuTKN COrAaCOBaTb 
peaAbHhic pasMepu ryMaHHOcreA R c paauepoM ahhoar / npuBO- 
ABT K TOMy, MTO HanpMHCeHHOCTb MaFHHTNOrO BOAH HR laKHX pOC- 
CTORHHflX OT UCHTpa. KOTOpue COH3MepHMbl c pasMepoM AHno- 
AB 1/2, OKaaiiiBaeTca MpeaBunaAHO Be.iiiKa noptiAKa mhaahoii 
payee, ee.iH AonycTHTb, mto HanpHwoHHoeTb MarHHTHoro iioam 
y peaabHbix TyMaHHoereA iiopBAKa 10“^ payee, a paa- 

Mep AHnoAH nopwAKa paAHyea 3Be3Au- 3x8 xpyAMocxb .lePKO 
yerpaHaerea, eeAH oxk'a3axbCR or npeACxaB.ieiiuH o xomcmhom 
AHnoAe H BsaMeH ero paecMOxpexb HeioiieMHUH AutiOAb, pa 3 - 
Mep Koxopopo eoii3MepiiM c pasuepaMH xyMaHHoexH. 

$ 3. HETOMEMHhlfl AHflOAh 

B eAyqac HexoMCHHoro ahiioah. x. e. KOPAa I - r (pMe. 2), 
HaiipH)KeHHoexb .vaPHHXHoro bo.ih r xomkc (r,?) onpeAe.xaexea 
4>opMy.ioA; 

H (r.'f) -- rtT^, (r,9'. (16) 

PAL* a MarHHXHuA MOMeHx. a (pyHKHHH ir,, (r. f) HMeex bha: 
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4- **)•+ 4«* sin*?— ( 1 - **)|( !+»«)• 4.*sln»?| M ' 

(HTTV - AAlnV 

(17) 

TAe «*-/*/4f*. 

3x8 (frapuyAa MBABexcH 6oAec o6meA, ciipaBeAAHBoA icaK 
AA* najiux, xaK h aab 6o.ibuiHx paccTOBHHA OT HaqaAa Koop- 



AHHax. B qacTHoexH, KOPAa - 


(|)opMyAbi (16) H (17) npe- 


o6pa3yiOTCfi b <|)op»iyAy (1). ripaKTHqecKH AHnoAb 6yAeT ro- 
qeqHUM yxee npH SHaqeHHHx oxHouiCHHa //r nopBAKa 0,1. 

JHab onpeaeAeHHB oxHocHteAhHoA KOHueHrpauHM hohob b 
TOHK e (r,«p) HMeeM H3 (16 ) h ( 17 ). b e.iynae ,6ecKOHeqHoA“ 

ryMaHHOCTH: 


n(r,?) 


= 1 3»|i(r,9). 


JXnn ,KOHeMHoA‘ xyMaHHoexH HMeeM, aiiaAOPHRMo (11): 

n (r,?) 


^ |1 -l-<l>,(R,r,)l 3T,j(r,'f). 


(18) 


i 19) 


PAe <l>,(R,r.) paneH: 
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r. A. ryp 3 AjviH 


R si 

*1*1 • Rtf*) 3 T<*(r,Vii*cos^drdf. (20) 


KoHKpeTHUe BUHHCieHHfi, npoBeACHHue no strm (|iopMy- 
. ..'BM, noKasusatoT, «ito h KaqecTfieHHOM OTHouieHHM Her 6aib* 
iiioft pasHHiUi neacAy .KonenHoA** h .6ecKOHe>iHoA‘ ryiuiNiio* 
cimiiH. (lotTOMy n Aa^ibiteAuieu mm Oy^eM orfMHNqHMTfaCi 
paCCMOTpeHHeM lOAbKO ,6eCKOHt*MHOA* TyMaHHOCTH. SaMeiUM, 
•iro TyMaHHocTb, inaMerp KOTopoft 6y>ieT npeBuuiaTb acero b 
; iBa paaa pasMep ahiio^h /, yace aBAaercji ,fierKOHe4HoA", tsk 
K ak* Ha BHeiiiHHX rpaitHuax rakoA lyMaiiHocTH HanpaxeHHOCTb 
MarHHTHoro no;ia OyAer ucbth hb ueAuA iiopiiAOK MeHbuie, 
•len Ha paccTOHHHax r -- //2 (iipH f Oj. 

Trkhm oCpaaoM, 4>opMy,ia (18) aBAaeTCH pacaerHoA ({x>p- 
MyAoA AAa unpeAeAeHMH pacnpeAeACHHa KOHueHTpauHH hohok 
iia ueHTpa.ibHOM ceaeHiiH TyManHOCTH. /(^la oOAeracHHa buhhc- 
.icHHii iiocrpoeHU rpa())HKii aaeiicHMOCTH BCAHaHHu (|)yHKUHH 

'ii(r>?) *>T r (B eAHHimax /) A>ia pasAHMHMx SHaaeHHA ko- 

TOpue npHBeAeHU Ha pHC. 3 h 4. 

Ztaa onpeAeACHHa ypaBHCHHa rpaHHiiM oO.ibcth ,H36era- 
iiHa“ B CAyaat* Heroae'inoro .iiihoah hmocm hh (18): 

•'nOo.'frt - 3'^ 

if.iH, BociioAbayacb (17). 

2‘x* ( 1 4x^si n*cpBl' 

1(1 ’'o)* 4xr.sln*«„|* 

1 

TAe *0 .7" ' 

2ro 

o6.iacTH iH36eraHHa“. 

B OTAHHHe OT c.iyMaH ToaeaHoro ahiioab. pac ypasHeaHe 
rpaHHUM o6.iacTii ,H36eraHHa‘‘ npeAcraBAaAo h 3 ce6a, rpy6o 
roBopa, ypaBHeHHe OKpyacHocTii BOKpyr aaaaAa KoopAHHar 
A.ia Bcex 3HaaeHHA s. b vroM CAyaae (})OpMa 3 toA rpaHHUM 
okasfaiBaeTca oaeiib cibibHo aasHcameA or lieAuaHHM s. t. e. 
B KOHeaHOM Caere ot neAHaHHU HanpaxceHHocTH iiarHHTUoro 
II0.1H. Tab. HanpiiMep, npn oaeHb MaAUX SHaaeHHax a (MaAue 
iHaaeHiia HanpaaceHHocTii MarHiirHoro no.ia , ykasaHHaa rpa- 


^21) 


(22; 


cvTb rekyinHc Koop.'iHHaTU rpaHHuu 
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iiHua oaepaiiBaer Aoe paaaeAbiiMe Apyr or .ipyra odAacTH 
oBa.ibHoii ())OpMfai, pacnoAOHceHHue ciiMMeipiiaHo no uTHoiue- 
HHK) K MarHHTHOH OCH. UcHTpbl 9THX OBa.IOB HaXOAHTCa Ha 
j)accToaHiin //2 or iieHtpa TyMatiHocTH. Ilpa npoMeacyioaHMX m 
iiocTeneHHo BoapacraiomHx 3HaaeHHax : ona.i paccTarHBaerca • 
iipeHMymecTBeHHO c HiiyTpeHHeA CTopoiiu, jareM. aaocTpHHCb, 
■conpHKacaercH c ueHipoM TVMaHHOCTH 0, ii, HHkOHen, nepece- 
kaercB c 3KBaTopHn.ibHoA n.TOCKOCTbio. PIpH Aa.ibneAiueM yae- 
.iitaeHHH 3 oBa.i acHunroTHaecKH crpeMiiTCH k onpyacHOCTii c 
iieHTpoM, aaxoARUiHMCH B ueHTpe TyMaHiiocTH. Ha pHC. Ti npii. 
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4A 


r. A. rypsAiuiH 



Be;ieHu iipiiMepu vfhx KpHBbix xih pa3.iHqHbix aHaweHHji o Ha 
oAHoii MerBepToii qacTii ceHeHiiH TyMaHHocrii. Taw )Ke yKaaa- 
HH no;iy;i.iMHa aHno.iM ll2. PlyHKTHpoM Hao^paweHa ra jKe ca- 
MaH KpHHaH ;i.m roBe»iHoro ;inrio.ifl, BUMHc.ieHHafl no (fmpMy.ie 
( 14 ) IipH 3 1 . 

Khk r.u'iiyei hj (12), 3 iipHMO iiponopmtOHa;ibHa KBaa- 
pary MariifiTHoro MOMCnra, r. t*. MarHHTHOi) HanpaaceHHOCTH, u 
u6paTHo iiponopiuiona.ibHa HaMa.ibHoi) KOHueHTpauHH n,. npH- 
MCM, MTO (vuniaKORo ,viH Hcex TyMaHHOcrefl, HMeiomiix 
o.’iHHaKOBbie pa:iMfpb», ho paiviioiHiiio 3HaMeHHfl HanpnaceHHOCTH 


O nPHPOilE MArHHTHUX nOJIEH TyMAHHOCTEH 45 



MarHHTHoro no^a. Tofa* h « 6yjieT pa3.iHMHue a-ia axHx xy- 
MaHHOCxefl. CooxBexcxBCHHO 3xoiiy 4)opMU o6.iacxeft .HsOera- 
HHH* H, B KOHeMHOM cHexc, ((rapiifai ueHxpa^ibHUx ceneHHfl bxhx 
ryiiaHHOcxeft 6yiiyr cyiuecxBeimo ox^imaxbca apyr ox Apyra. 
Ha pHC. 6 CXCMaXHHeCKH npHBCAeHO HeCKOAbKO XaKHX npHMe- 
poB, FAC HeaaluxpHxoBatiHlie nacxH xyMaHHocxefl cooxBCxcxByiox 
o64acxaii ,H36eraHHa*. BHAOH3MeHeHHe o6mefl KOH(t>HrypauHH 
3THX 4k>pm cooxBexcTByer yBeAHienHio HanpaaceKHOcxH mar- 



Phc. 6. 

HiixHoro noAs npu nepexoae ox 1 ao IV iiocAeAOBaxeAbHo 
1. e. HaHMCHbiuee (oxHOCHxeAbHo) HanpjijKeHHe MaxHHXHoro nol 
AH MU HMeeM a CAynae I, HaH 6 oAbiiiee — b cAynae IV. 

HonycxHM, Hxo nanpHxceHHOCxb MaxHHXHoro hoah xyMan- 
liocxH nocxoHHHa H He MeHHexcH npH ee paciiiHpeHHH. a koh* 
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r. A. ryp3AAHH 


ueHTpaiiHH iiOHOf) yMeiibuiacTCH oOpaxHO iipoiiopUHOHii.ibHO Ky- 
6y BHeiiiiiero paAiiyca. t. e. n« R"’ . Toraa, KaK cieAyer 
H3 (12), c pacuiHpeHHeu TyMaHiiocni 3 ,io.i>kho yiuMHmrrbCH, 
B ciuy Hero rvMaHHOCTb 4o.i>KHa noc.icjoBaTe.ibiio iipiiHaTb 
BCe (fH)pMM, II.IHHHilH Of I. KOHHaH |V. HHilMe TOBOpH, lipH 
C4e.iaHliM.X npCMilU.1(>aCOIIII)IX 3RO.tlOUHH ())OpMU TyMaiillOCTH 
AaiacHn npuHCXo.’iiirb no ny rn I -> II - IK IV. Oahoko '^to 
fjo-BH.iHMOMy, He coBceM TaK, iiucKoaiiKy HanpMMceHHOCTb Mar- 
HHTHOro naiR oHeBti.iiio raK)Ke yMeiiMiiaeTCH c pacuiH{>eHHeM 
ryMaHHOcTM. BnpoqeM, ^toi nonpcc eme HyjKaaercH b cneuHa.ib- 
HOM HSyHeHHII. 

rioMHMo Buiin. \ noMHiiVTbix iiapuMi ipoB, Ha (l)opMy neH- 
ipa.ibHoro ceneuHR, a c.uMOHaitMbno na jpopwy l yMaHHocTH b 
iipoeKmni Ha iieOe. cymccTBUHnoc lUHRHiie OKasuBaer raKSKc 
Be.iH'iiiiia //R, 1. e. oiHOiiieHHe ;i.iHHbi AHnaia k HHeniiieiiiy 
pa.uiycy tv viaMMocrn. 3 to oritomcHHc xapiiKTeptiayer, uMfcre 
c Tew. oTHocunviMiyio r.iyoimy .aa.ieraHHn** MarHiriHHx iuuk)* 
Ci)B BHVTpn lyMaHMOCTIi. 

§ I. MPKCKMII IK) TyMAMMOrTI I 

m il HA.imiiin .mai iimnoro no.in 

B iiacTObiueM iiaparpa()H' iipiiBo;uric>i cpaBHemu* cepim 
Mjoipui, iio.iyHeHHUx iia ociioBaiiini npiiBeaeHiiUx nunie leope- 
IHMCCKHX pac'ieroB, c naG.iKviacMUMn viicroMaMii ii 3 o<|)ot. Ilpn 
yroM CHiiraeTCH. hh) nneninnn pa.inyv ryMamiocrii R, a no^iy- 
•lai' orjo.io'iKii H uumniia h himbkhcm iRviii'innaMii, Koropue 

liXO.TH I H TCOpHK) I.OaaBIlCUMO Ol HIM ll•IHIIU Mai HHIMOro IIO.IH- 

Ilovroviy MU r»y;ioM iiMeih .ina iiapaMeipa //R n //li. koto- 
pKc B pa.jiiux lyMaHHocTBX Moryr iipniDiri) pa3.iiiHHUi‘ ana- 
HeiiiiH. 

OiHocnre.ibHaB KUHuenipauHH hohob paona Hy.iio na rpa- 
Hiiue oTMacTH .H36eraiiHH“ ii iiocrenenno yBeaHHHBaercH c 
yAa.ieHMeM ot SToii rpaHimu, acHMorornHecKii crpeMacb k e.iH- 
mme, Ha ^aHHOM paccrouHiiH ot ueHrpa TVMaHHOCTii ())yHKiuifl 
^'i(r,r) aocTHraer CBoero itaHmenbiiiero 3HaHeHHR npn i () 

H HaH6o.ibiiieru iipii 7 - 90 (cm. |>hc. 3 h 4). CooTBeTCiBCH- 

Ho aroMy orHOCHre.ibHaH KOHueHTpamiR 6y,ieT HaH6o.TbuiaB, 
cor.iacHo (|)opMy.ie (18). a nanpaB.ieHHH f 0 (sKBarop) h 
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HaMMCHbuiaa no HanpRaaeHHio sp = 90^ (MarHHTHaH ocb), Hpo- 
COOTBCTCTByiOIUHe BNHHC.ieHIIR pa3.1IIHHblX 3HaHe- 
HHfi r H 7, MU cMoateM nocrpoHTb Kpiiaue pasHux noeepxHOcr- 
MUX HpKOcrefl — ii30(|k>tu, OTHOcaiuHeca k ^aHHOiiy uen- 
Tpa^TbHOMy cencHHio. BpaiueHHeM sroro ceHeHHH c cHcreMofl 
H30(tK)T BOKpyr MarHHTNOi) OCH MM HO.iyHHM (Wa.lbHOe npo- 
CTpaHCTBeNHoe >i3o6pa)iceHiie 9 thx H30(t>0T, hto h Oyaer coot- 
BeTCTnoBaTb npocrpaHCTBeHHoft cTpyKType TyMauHOCTH. Ho- 
CKO.ibKy TyMOHHocTb o6uHHo np03paHHa ibia co6crBeHHoro bii- 
AHMoro Ha^iyneHHH, 10 bck) KapriiHy mu joaxchu BHAetb b 
cnpoeKTHpoBaHHOM BHJie Ha iiefiecHOH c(t)epe. floiroMy ot stoA 
rpexMepHofl cHcreMu h3o4)ot c.ieayeT iiepeWTn k .TByxMepHOfi 
CHCTeue. <l>opMa.ibHo peiueHHe stoh aaianii cbo.ihtch k buhii- 
cjieHHK) c.ieAyiomero BupaxteHHa: 

y R*~p»Fi;;55’ 

■M|V») (23) 

P 

Saecb .l{p, i) ecTb iiOBepxHOCTHdii apKocri, b tomkc 
M( p/;») HSoCpaweHHR ryMaHHocTH (piic. 7); C, nekOTopaH 
nocTOHHHaji, a n(r.i> OepcTca H3 
(18) H (17), lIpHHeM, BXOABlUaB B 
HHX (|)yHKUHH sins 3aMeHH3rCH BU- 
paXCGHHeM 

. 1) siirJ 

slii'i (24) 

r 

HnrerpHpoBaHue (23) jipoHJBO- 
-THTca HHc.iemiUM H.iH rpa(|>nHecKiiM 
cnoco6oM. B HaiiiHx buwiu .i.'iitiHx 
6u;j npKMeHen rpa())MMecKHi1 caocoS 
HHTerpHpOBBHHH H 6 m.IH llWTpOeHU 
TeopeTHHecKHe chctcmu h30(|)()t .t.ih 
pa^ia c^iyHaea, hckotopmo h3 koto- "• 

pux npHBOAHTCH HIDKC. 

Ha pHC. 8 npHaejieHa CHCTeMa h3o4)ot, nocTpoeHHaa npH 
cxeAyiowHX npeanojioxceHHxx: HapyxcHuii pa^nyc xyMaHHOCTH 
e;i. (t. e. R/l — 2,25), TyManHOCTb — cn;ioiuHaa h 
0=1. UM(|)pu OSHanaiOT HHTeHCHBHOCTb B npOH3B0.1bHUX eAH- 





Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100002-1 



48 


r A. ryp3AA5iH 


NMitax. nyHKTNpMOII AHHNeA odosHawHy rfMHMUH o6aacreA 
,ii36eraHiui*. Ha aroA cvcreMe iiam^ xopouio aiuuiy .man- 
KM* — o<lAacTH MaxcHM&abHoA apxocTH. pacnoaoaceHHye Ma 
MCBaropiiaAfciioA iuiockoctm ryMaHHocTH. caMMerpH^No otmoch- 
rejiMo ae ueiiTpa. (Maacrb me HaHMeHbuieA apKOcni pacno- 
Aomeaa aa MarmiTtioA oca. •/liotenyTHO oryeTHTb, vro a npa- 
aejieMHOM npaiiepe UMTeHCNBHocTb a HanpaaaeHMN narmrrNoA 
ocn cnepaa yueabiuaeTca c y^aacHMeM or ueirrpa h, rxe-To 
AOCTMraa MMHHMyMa (paaiioro 4.3), onarb yaeammaeTca, 
opemAe aea AocrarKyTb ayaa ua aaefuaeA rpaHaqe Tyyaa- 

HOCTM. 



Phc. 8. 

CxoAHoe c pHc. 8 pacnpeae.'ieHHe iioBepxHOCTHoA apKo- 
CTH Aaer HsaecTHaa naaHerapHaa TywaHHocTb NGC 3587 (,Co- 
Ba‘), H30(t>OTU KOTopoA npHseACHU Ha PHC. 9, aaaTOM h 3 pa- 
6 otm Aaaepa h MHHKoacKoro |5|. Cxoactbo npn aroii HMoer 
MecTO He ToabKo a KaiecraeHHOM OTHOuieHHH, ho aame a ko- 


O nPHPOAE MArHHTHUX nO/IEn TyMAHHOCTEFI 43 

aHiecTatHHOM. B aacTHoCTM. nocrpoeHHeM npoAoabHyx Aoro- 
netpHHecKHx paapeaoB no Aayu ocay — narRimioA h BKaaro- 
pHaabNoA, hbAabm aaa oTHouteHM iiaiKkMbiiieA n HaRyeMb- 
lueA RRTeRcaaHocreA a cayaae TyyaHaocTR NQC 3587 (na 
PHC. 9 mi4»pu o3HaM8»r aorapn^my RRTeRCRBHocreA a npo- 



H3BoabHyx eAHHHuax) 3HaHeHHe, paanoe npH6aH3HTeabHO 1.9. 
TeopeTHwecKoe me 3HaMeHHe aroro OTHOuiCHHa, HaAAeHHoe h 3 
PHC. 8, paBHO 2. 

TomAecraeHHocTb o5eHx chctgm h30(})ot — TeopeTHnecKoA 
H Ha6.iioAaeMoft - noaaoaaeT onenHTb BeaHiHHy HanpamcHHO- 
CTH MarHHTHoro I10.1H B paaan-iHhix -lacrax TyyaHHOCTH 
NGC 3587. nocKoabKy b .laHHOM c.iyqae 3=^l,T0HMeeM (12): 

H^kTn„ ^ 

npHMe.M 10 ^K. 10'* cm Toraa HaiUcM h 3 

(26): a :^6.10 ^ JXah Hu-incacHHa HanpameHHocTH b HCKOxopoA 
TOHR-e TyMaHHocrH hmccm h3 (16): 

H = a r„(r,^) = 6*10~^-r,j (r,f). (27) 

H3 phc. 3 h 4 iiaAAeM, HanpH.Mep, npn r= 1 eA., mtoco- 
OTBeTCTByer paccTOHHHio or ueHtpa, npH6.iH3HTeAbHO baboc 
^ 3 *^* 4 **^**^ TyManHocTH ^aayeTHM, mto npn CAeaaHHUx 
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npeAncMOxeHNflx paANyc TynaHiiocTM NGC 3567 pasea 2,25 ex.): 

( 1.0) 0.716 H ij, ( l,90“) - 3,66. 

OrcioAa nony^MM: 

H » 4,10“^ raycc npu ? = 0; 

H «»• 2.10“* raycc npit f = 90^ 

Ha paccToaHNN. p8BHOMr»2 ex. (hohth hb canon xpaio 
TynaHHOCTH) aMeen: 

T|, (2.0) - 0,1 15 H Kj, (2,90^) = 0,286. 
CooTBeTCTBCHHO sTOMy nofiyHHM: 

H 7.10“® raycc npM f = 0; 

H =« 2.10'^ raycc npH <p = 90'’. 

B ucHipe TynaHHOCTH (r«0) Hneen: tj,( 0)-8, a C 4 €A 0 Ba< 
TCAbHO, H » 5.10~* raycc. 

Ha pMc. 10 npHBeAena reopeTHMecKaa cHcrewa R 30 (t»OT ry- 
naHHocrn, nocTpocHHaa npH lex ace npeAnojioaceHHax, hto h b 
npcAbiAyiuen c^yqae (a = 1, rynaHHOCTb cnAoiunaa), ho bhciu* 
HHfl paAHyc paaeH R=1.76 e^. B oCihhx neprax CHcrewu 
H30(})OT, npHBeAeHHfaie na pnc. 9 h 10 , cxoahu, ho b nocieA- 
Hen cjiyqae oGAacTH naxcHnavibHoA apKOCTH (•uianKH*) Bupa- 
aceHU 6oAee BunyicAO, cann .uianKH* HneioT saocrpeHHyio c 
BHyTpeHHefl cropoHbi ()>opMy h, HaaoHeu, b HanpaB.ieHHH nar' 

HHTHOH OCH Hpk'OCTb y6blBaeT nOHOTOHHO C yAa;ieHHeM OT 
ueHTpa TynaHHOCTH. B peay^bTaTe na/iyqaeTCM TynanHOCTb, no 
BHeuiHeA (|)opMe HannnHHaiomaH ^rHnnacTHqecKHe rHpH“. Ta- 
Kyio 4)opMy KaK paa HneeT oAHa HHTepecHaa TynanHocTb na 

ioacHon He6e c KoopAHHaTana a =. 16^ 13 , 3 , 8 = - 51®52' (6). 

C npHBeACHHoA CHCTenofl Hao<|)OT oqenb xopouio corAacycTca 
H <t)opMa TynaHHOCTH NGC 3195, HaxoAameftCH Taxace Ha loac- 
Hon He6e |6). 

Ha pHC. 11 H 12 npHseACHfai TeopeTHqecKHe CHcrenu H30- 
<|)OT, nocTpocHHue yace He aah cnAOiuHofl TynanHocTH, a a.ih 
o6oAoqKH, TOAiUHHa h KOTopofl cocraBAfieT ^4 H V* qacTH pa- 
AHyca TynaHHOCTH cooTBeTcraeHHo. BneiuHnA paAHyc Tynan- 



Phc II. 
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r. A. ryp3A/uiH 


«-ll 7 
hm Ift M 



I 


Pkc. 12 . 


HOCTM, y KOTopux Ha 6 .ni 04 aeTCH noBUiiieHHe hpkocth Ha koh- 
uax Ma/iofl ocH, b tom •ihc.i“ TyManiiocxH NGC 6720. 7293 
H T. A. BocnoAbsyHCb HMeioiuHMHCH H 30 (t)OTaMH, HanpMMep 
JUiH TyMaHHOCTH NGC G720, .lerKo HaiUeM OTHouieHHe tiHreH- 
CHBHOcreA MewAy o 6 AacTfl.MH noBuiiieHHofi hpkocth m ueHTpoM. 
Oho noAyqaeTCH nopHAi^a 2,5—3 (cm., nanpHMep, |7|, a xaK- 
3 Ke [ 8 }, cxp. 247t. FIohxh xaKoe >Ke oxHOiueHHe no.iyMaexcH h 3 
CHCxeMU H 30 (|>ox, npHeeACHHOH Ha pHc. 11 . floaxoMy mowho a.v- 
Maxb, qro npHHHTbie Butue xapaKxepHCXHKH a.ih .xeopexH'ie- 
CKOfl xyMaHHOCTH AOCxaxoHHo xopouio cooxBexcxByK)x yc.io- 
BHHM xyMaHHOCxil NGC 6720. Oxcioab HaflABM A»ifl HanpHJKeH- 
HocxH MaxHHXHoro no.iH Ha paccTOHHHH r ~ 1 : 1.3 CA-: b o 6 - 
.lacTH .luanoK* (? = 0 ) - H - lO*' raycc. b o 6 .iacTii MaxHHX- 
Hbix no;iiocoB ( 9 »=- 90 ’)- H-5.10 Saycc, a b ueHxpe xy- 


HOCTH paaea: a nepaoM cayqae R»l,34 ca., bo eropoM ca>- 
lae R «■ 1,17 ca. 06e cucreMu hso^iot nocrpoeNU juia saa- 
qeHiia o= 1/12,7. riepiaa iia tTHX chctcm (pac. 11) no caoeft 
CTpyarype HanoMHuaer MCKorofwe KOAbueoGpasHaie ryiiaH* 


O nPHPOilE MArHHTfttlX IKMIEII TVMAHHOCTEII 63 


iiaHHC^ - H- lO-^raycc. t. c. «ex caynanx npHuepHO 
a 4-5 paa naHhiBe, neu y ryMaHHocTN NGC 3587. 

C cacreaiot ate^or pHc. 12 (roamtiHa o6<MO«iica pasHa 
/« paAMyca} Ka<iecTBeiiMO xopomo corAacyerca crpyirryiM h 

i^piia Tyiwiwocw « «= le' loX e--54"5(r |6I, a Taxme 
NGC 7862 191. y Koropux .uianKM- xMeiOT .OaHaHOoCpasHyio* 
<|)opiiy. 

Ha |Nic. 13 npHBc^M eiue oamh npMMep nocTpoetmux 
CHCxeM m3o4k>t. Ohm cooTBercTByioT SHaieHHX) s = 10. .R=2 ex. 



H TOAIUHHC 06OA0MKH. paBHOA >/„ paAMyCB XyMaHHOCTH. B 
9TOM npHMepe AOcxHXHyxa KOHxpacxHocxb MexcAy apKocxbio 
.rnanoK* h apicocTbio b ucHxpe ryMaHHocxH b eme 6o.ibuieA 
cxencHH. MCM b npeAhiAyiiiHX npHMcpax (nABHexapHue xyiiaH- 
iiocxH NGC 40, 6058 h Ap./ ^ 
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r. A. rypsAOTi 


3AKJIIO«IEHiie 


npeflCTSMemie o cymitcnomnHH MaraMHiHX newel ne- 
we^moro AiinoAwioro mn® a iMiHerapHiix tynaHne^x xo- 
pouio oCMCHner «a 6 ;iioaaeiioe pasHooCpaaiie hx " 

cTpyirrypu. OcHOBHMe pesyjifcTarii, Koropiie newiyicHH a m - 
cToamen sxane aayaeHMa aroro aonpoca, caeAyioiiuie: 

1. j]nnoaaHoe naraMTHoe noiie aMSHaaer nepepaenpeA • 
AeHHe MoiwaoaaHHoA MarepaH nJiaHerapMoll TynaHHOcra, a pe 
ayAbTaxe aero a aeA o6pa3yiOTca Aae apaae ofiAacra-.maa- 
KH*. pacnoAoaceHHue camieTpaMHO a oxHOUieaMH aApa.^lHHaa. 
coeAHHaiomaa o6e .uianKH*. nepneHAHKyaapHa narHarHOH oca 
XyMaHHOCTH. 

2 /lanoAbHoe aaraaTHoe newie noxeex npaaeexa k P 
aoaaHHio ottflacTH ,H3eeraHM«‘ BHytpK TyMaHMocra. rie npa- 
cyxcxBHC raaa aeaoaiioacHO. Paaaepu axoft otSAaexa yaCAaMH- 
aaioxca c yaeAHMcaaeM aanpaaceaHoexH naraaxaoro noAa. 

3. iBeAaaaaa aanpaaceaaocxa iiaraaxaoro hoax pasAaiaa 
KaK AAX pasAaaaiJX xyaaaaocxeft, xax a a-ih paaAaqawx xo- 
HeK aayxpa Aaaaoft xyaaaaocra. B apaax oCAacxax (a ,uian 
Kax“) oaa a epMaea nopxAKa 10'^ — 10“^ rayce, x. e. saana- 
xcAbHO npeauuiaex aanpaaceaaocxa o6mero iiaraaxaoro hoah 
P a.iaKxaica. 

4. OxBoeaxeAbaaa rAySaaa .aaAeraaaa* naraaxatix no- 
AiocoB y pa3AHMa«x xynaaaocxeft pasAanaa a, aoaiioxcao, Me- 
aaeica c pacuiBpeaaea xyMaaaoexa. 

HapxAy c sxan, nowao aauexaxb pa a nocAeACxaaa, 
Koxopwe o6ycAoa.ieahi uaraarauiia noAaiia nAaaexapahix xy- 
iiaaaocxefl a. Koropue ayacAaioTcya a AaAbaeftuieii aayMeaaa. 
yKaaceii aeKOXopue aa aax. 

1. y peaAbBoA, pacuiapaiomeAca c acKOXopoA CKopocxbio 
HAaaexapBoA xynaBaocxa AanoAbaoe iiaraaxaoe noAC AOA)Kao 
Buawaaxb iiaraaxaoe xopnoxceaHe, aeAaaaaa Koxoporo pasAan* 
aa B paa-ianaux aanpaaAeaaax. B peayAbxaxe xynaaaocxb 
Aaixcaa npaaaxb auxaayxyio, x. e. cnAiocayxyio c 

AAaaaoft ocbio, pacnoAOweaaoA aa naraaxaoA oca xynaaaocxa. 
Cxeneab cnAiocayxocxa, oaeaBAHO, Acwiacaa saaacexb aak ox 
BeAaaaau aanpaaceaaocxa noAa, xax a ox oxaocaxeAbaoA rAy- 
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6«hii •sajieraMnii* nannmiux uoaiocob. ripH axon MoacHO 5y- 
Atr oviuaTb o6pa30BaHMe canux paaaooepaaniix ^mpn lua* 
Herapuaix TynaaiioCTeA, aaHnaaa ox cc^pnaecicoA. aAAMnTM<ie> 
ckoA ■ KOHxaa noani •npaiioyroAbnoA* ^pnoA. 

2. npn saaairreAbHOii yAXAeann NexoTOpoA lacra naxe* 
pNii TyMaaaocin a aanpaMeaaH naraaxaoA oca, axa na- 
xepaa momrt oxoAxa aa GoAbwoe paccxoaaae ox naraax- 
aux noAiocoa, rxe aanpaaieaaocxb codexaeaaoro aaraaraoro 
noAa naAa a cpaaaaMa c aanpaxeHHocxbio o6mero peryAap* 
aoro naraaraoro noxa raAaaxaaa a Aaaaoa iiecxe. BaaaiiO’ 
AeAcxaae co^exaenaoro AanoAbaoro hoax xyaaaaocxa c pery* 
Axpaun noAea PaAaicxBKa aoamcbo CKasuaaxbca aa cxpyxxype 
xyaaanocra a arax aacxax, x. e. aa Koaiiax naraaxaoA oca. 
ripa axoa aoacex OKaaaxbca aosnoacaua oCpaaoaaaae cnapaAb* 
aux pyKaaOB a, xea canun, cnapaAeaaAaux xyaaaaocxeA. 

3. CorAacao auABanyxoa a [3} Koauenuaa, xApa nAxae* 
xapaux xyaaaaocxeA aa^ianxcM aoAOAUna, eme ae coacea 
c^xipaapOBaBuiaanca saeiAana. rioaxoay ae acKAioaeNa aos* 
aoacaocxb acnycKaaaa yAbxpapeAxxaaacxcKBX aAeKXpoaoa co 
exopoau ueaxpaAbBoA saesAu. BsaaaoAeAa aae axax weaxpo- 
aoB c naraaxaua noAea xynaaBoexa aoahcbo npaaeexa k no- 
xBAeaaio caBxpoxpoaaoro asAyMeaaa, aenpepuanoro no CBoe-* 
ay cneKxpy. 3xo aSAyaeaHe aoaxcbo Cuxb noAxpaaoBaao. 
MaxcanaAbayio cieneab noAapaaauaa, a xaKxce aaKcaaaAbayio 
HAOxaocxb caaxpoxpoaaoro aaAyqeBaa c.ieAyex oacaAaxb a o6- 
Aaexa .luanoK*. x. e. b aanpaBAeaHa, nepneaAaKyAXpaoa 
naraaxaoA oca xynaaaocTH. OTHOcaxe.ibHaa aoah Baepraa 
axoro BaxyHenaa cpe.xa of)inero aenpepbiaaoro HSAyneaHa 
xynaaaocxa, no-BBAanony, AOAJKna 6hiTb oneab naAa. Ten ae 
neaee. npa oco6«x CAyqaax ee noacao 6yAex auACABXb 
nyxen xoaKax, b Macxaocxa noAHpaaauHOBBUX mctoaob ac- 
cieAoaaaaa (no axony aonpocy cm. xaKXce 18|). 

4. riAaaexapaaH xynaaaocxb, pacuiapaacb, a Koaue kohuob 
AOAxcaa pacceaxbca a neacaaesAaon npoexpaaexae. riocKOAbKy 
aaxepaa.cocxaaAXiomaa nAaaexa pay » xynaaaocxb. yaoeax c co- 
6oA naraaxaoe noAe, xo noc.ieAaee xaxwe 6yAex paccea- 
aaxbca a neacaaeSAHon npoexpaaexae. Maraaxaaa ocb KaacAoA 
xyaaaaocxa opaeaxapoBaaa b npocxpaacxee npoaaao.ibBun 
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r. A. ryp3AAJiH 


oCpaaoM. riosTOiiy cyima noiefl pacceaHHHX TynaHHOcxe® 
JWCT HOBoe naie, yace xaomuHecKoe no caoei cxpyinype. 
yBHTUMa oTHOCHTe.ibHO BUcoKyio HaCTOxy po*aeHHit luiaiie- 
xapHux xyMannocxeft <nopaAKa oahoA xyMaimocxM a roA) h 
MBAyio npoAOxaciixeAbHocxii hx ]kh3hh (nopiiAKa HecicoAbKHx Ae- 
caxKOB xucai acx), cAeAoaaAO 6u iisymixb AnJibHeAiuyio cyAi>* 
6y iiAanexapHUX xynanHocxcA h hx iiarHHXHUx noAcA b c<|)e- 
pHHecKoA R nponeatyxoRHoA noACMCxeiiax FajiaiaHKH. 

TaKHM o6p830M, yxte naiyRCHHue ao HCKOxopoA cxenCHH 
npeABapMxeAbMue peayAbxaxu yKaauiaiox ua 6oAbuioe 3Ha*ie- 
HHe MarHHXHUx noxeA ii Bonpocax AHHaiiHifR iwaHexapHUX xy- 
iiaHHOCxeA. Floaxoiiy npoaeACHHe AaAbHcAuiHX RCCACAoeaHHA 
B axon HanpasAeHHH CACAycx CMHxaxb xceAaxeAbHUM. Oco6oe 
8HHM8HHe OpH 9XOM CACAyCX o6paXHXb, B ncpByiO OHCpeAb, Ha 
noAyneHHe hobux Ha6AioAaxeAbHMx aohrux, oxhochiuhacr k 
oxAeAbHfaiM nAanexapHbiM xyuaHHOCxHM, nyxew npHneHenna 
(}K>xoMexpHMecKHX, cneKxpo<|K)xoiiexpHHecKHX H nOARpHSaUHOH- 
HUX MeXOAOB HCCAeAOBaHHR. 

$iHBapb. 195S 


A. tahPAA'WA-b 

irni.flpaMiub*i ifh*wnraoflhMni*‘b‘bbPh uu^h'bbUttMUL'b 
n-UCSbPh PliAbSA^P ITUlUb^* 

uir^n^nbir 

t np Jminpim^miik if 

tifkmp t gnifu-fiiuA utUiuii l/hmmffA uifinifi 

^mimkp, mpn%p k u/miJuiiiMilnpm-d k% ^pmiig ^ 

lirnmni-gilmk^li mgm\i»Pim%pt Ummgilmk k% kmdm- 

nftmimmufiimA pmiimkkkp* iffigimitmikm.ffjtn.%tM.d %pM.fffi lumiH.ffpH%p 
mpmgkpH. fimdmp' Ikfig k impilmkin- 

fflim% Jk*mffpn%fig, [Aimkm %mk dtigmidmkmifipm% fmi^kp^g #t» 
%pm mligp%mlim\ l,imiitfffmi.%/,g, 

Vii^mmm%pli if,Mkm^m% mpf^ipUpp likmkimi^kp% k%. 
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m' t dkfmNfmkm- 

^Wi|P«fMtiP mmmipkpki mp^ 

♦*# mWkmp k» mmpmkm- 

imp^rnkm^pA 

W A Afc2«|A» •"•^ggkp d^mdmkm/ttmAkkpmufi 4 d/dk, 

kmfi dfiipmdmkm^ffpA mi^ppkp dmi^hpmd, 

dmampgm% m^pm/^p,^ %pm dkam-Ppm^p ^^dmd k 

to to-* fmmm, mglk ^fjjimpkt, fkpmfmkgmd t 
♦•lA •f"^%^mm4pH.% f*»2**A 

4, pkkmkkpfi •mknmgp4m4m.ppm%» /impmpk^ 

pm^ ^pm.pfm%p mmpphp dfigmdmkmLftpmSAkpt, *'•- — t 
4 km4m^pk% 4im^i^ t tmfiimgdm\i 

gmufi 
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5. L. 
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r. A. rypsajuni 

OB dJIEKTPOMArHMTHO^ nPHPOHE 
CnUPA/IEBHilHHX nJlAHETAPHNX TyMAHHOCTEft 

CnHpa/ieBHAHUMi mu HasuiaeM tc luiaHerapHue TyMaHHocrH, 
y KOTopux HaG/iioAaioTca abb pyKaBa, noxoMae aa cnapaAb- 
Hue BeTBH, paCnOflOXeHHUe CHMMerpHMNO OTHOCHTeAbHO Ty- 
UaHHOCTH (1, 2j. PaSHOBMAHOCTblO CnHpaaeBHAHUX TyMaHHOCTeA 
HBaaioTCsi 3eTo6paBHHe TyuaHHocTH, ocHOBHaa crpyKiypa koto- 
|Mix HanoMHHaer 6HnoAflpHue ryMaHHocTH c toh ahuib paa- 
HHiieA, HTO .uianKH* b stom CAynae coeAHHCHu Apyr c Apy- 
roM apKoA nepeMUMKoA. Thhuihum npeACTaBHTe;ieM cnapaAC- 
bhahoA TyMaHHOCTH HBAHeTca NGC 4361, hobuA chhmok koto- 
poA, noAyneHHuA Mhhkobckhm c noMOiubio 200" reaecKona, 
nouemeH b (3|. npeAcraaHTeABMH aerofipasaux TyMaHHocreA 
aaaaioTca NGC 6778, 2452 |4|, Kan noKaaaa H. A. PaaMaAae, 
3eTo6pa3Hyio crpyicrypy aueeT TaKxce nABaerapHaa TyMaaHOCTb 
NGC 6853 |9J. Ha axo yKaaueaer TaK}Ke caaMOK axoA xyiiaa- 
HOCTH, noMemeaauA b jlOJ. 

HayaeaHe cxpyKrypu 6HnoAapaux TyMaaaocreu npaBe.io 
K BUBO.iy, HTO B nABHeiapHUX TyMaaaocTBX BOo6uie aoajkhu 
npacyxcTBOBaTb MaraHxaue noAH 15). iXa.ibaeAiuee hccacao- 
Baaae aioro Bonpoca npaacAO k npeAcraBAeaHio o cyuiecT- 
BOBaaaH b aax caMocxoaxeAbaux dunoAbHux Maraaraux 
noAeA, npaneM paauep AanoAB coaaMepaM c paaMepauH xy- 
MaaHocxa 16). HanpaaceHaocxb MaraaTHoro no.^a b paxian- 
Hux Hacxax xyMaaaocxH OKaaaAacb npH axoM pasAHHHoA a ao- 
xoAHT AO BeAHHaa nopBAKa 10 •’—10"^ raycc, x. e. aaaHa- 
xeAbHo npeBumaioiuHx aanpaNceaaocxb MaraHxaoro iioab Pa- 
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r. A. ryp3AjiflH 


MpeAcraaiCHHe o cymecTBOBSHHH ■ njiaueTapHux ryuaH- 
Hocrax AMnaabHux naruHTHux noiea xopouio oCiacHaer MHoriie 
o€o 6 eHHOCTH NX CTpyKTypu. a raxace Ha 6 .iioAaejioe pasHooC- 
pasNe Hx (|)opii. B nacTHocTH, oho npHBOAHT K cieAyiomHM 
AByii aaacHUH cieACTBHBM: 

1. ripH HaAHMBH AHHOAbHUX MarHHTHHX HOJiefl TyMaHHOCI b 
AOABCHa BMCTb OHoaiapHyio CTpyxTypy, t. e. HMerb abb hpkhc, 
pacnoAOBccHHue cHUMerpimHO b OTHomeHHH HApa .luaiiKH*. 

2. Ecih TyMaHHocrb pacuiHpAerca h BMecT« c tew 06.18- 
Aaex AiinaibHUM noAeM, to OHa AOAxcHa npHHxTb BuraHyryio 
B HanpaBAeHHH iiarHHTHOfl och (t>opuy. 

OcraHOBHMCN Ha BTOpOli H3 3THX 0CO6eHH0CTeft. BUTBHy- 
TOCTb TyuaHHOCTH B HBnpaBAeHHH CC MarHHTHOfl OCH OSHaHaCT, 
mo OH8 B BTOM HanpaBACHHH paCllJHpfieTC}| c 60AbUiefl CKO- 
pocTbK), leM B HanpaBACHHH sKBaTopuaAbHoA HAOCKOCTH. Bnc- 
HaTACHHe 6yAeT raKoe, xax 6yATO H3 boaiocob npoHCXOAHT 
HCTeqeHHe ra30B0A MarepHH b HanpaBAeHHH MarHHTHoA ocii. 
BpOAe uiHpoKofl CTpyu, odpasya Bucrynu c o6eHX cropOH ry- 
MaHHOCTH. Ha caMOii ace abac HMeer mbcto 3aMeA.ieHHe paciuH- 
peHHB TynaHHOCTH B SKBarOpHaAbHOfl HAOCKOCTH, T. C. B Ha- 
npaBAeHHH, nepneHAHxyABpHOM MarHHTHUM chaobum ahhhbm. 
ynasaHHue crpyH hah BucTynu oco6eHHO xopoujo brahu, ho- 
npHMep. y AByxo6oAOMHoA TyMaHHOCTH NGC 7009; ohh pacno- 
Aoxcenu na a-ihhhoA och ryMaHHOcTH, KOTOpaa OAHoepeMCHHo 
HB-iaeTCfl H ee MarnuTHoA ocbio. 

/InnoAbHoe MarHHTHoe noAe b nAaHerapHbix ryMaHHoctax 
o 6 hiMHO 6 biBaeT nemoKeKHozo rnna | 6 |, xorAa paaiiep ahhoah 
/(paccTOHHHe MeacAy ..ToqeHHfaiMH* aapa.iaMH) nopaAxa AHaueTpa 
TyMaHHOCTH 2R (cm. pnc. I, tab aepea N h S o 6 u 3 HaMeHu ce- 

BBpHblA H KMKHUA nOAKXrU COOTBBTCTBBHHO Ha UBHTpaAbHOM 
ceqeHHH xyMaHHocTH; nocABAHaa aauiTpHxoBaHa). C yABACHHeM 
ot TyMaHHOCTH MarHHTHoe noAB Gfaicrpo saryxaei (HanpaaceH- 
HOCTb noAa yMCHbiiiaeTca iipH6AH3HTeAbHO o6paTHO xy6y pac- 
CTOaHHH). 

ripBACTaBHM Tenepb, hto ynoManyTue BUCTynu HacTOAbXO 
yABABHU OT MaTHHTHUX IIOAKKOB, HTO HanpaHCBHHOCTb AHROAb- 
Horo noAH B HHx, yMBHbuiaacb no bbahmhhb, craHOBHTca no- 
paAxa HanpaaceHHOCTH o6uicro MaruHTHoro noAa faAaKTHKH b 
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AaHHOM MBCTB, T. B. nopHAxa 10-*- lO”* raycc. ^ro o6mee 
noAB PaAaxTMXH MOHcer daiTb npHHaro sHyrpH paccMaTpHaae- 
MHX HaMH o6i>eMOB OAHopoAHbiM. B TaxoM cAyqac npH pac- 
CMOTPBHHH CTpOBHHH TyMaHHOCTH yjxe HBAbaa 6yAeT HFHOPM- 
pOBBTb 8TO nOAB Pa- 



AaXTMKH N, nOBTOMy. 

CTpyxrypa TyMaHHO- 
CTH Ha KOHuax ee 
MBTHHTHOA OCH, T. B. 

a o6AacTM Bucrynos, 
y*e CyABT onpeAe- 
AHTbCa XOM6HHHpO- 
BaHHUM abActbhbm 
dunoAhHozo noAa Ty- 
MaHHocTH H oduopod- 
HOZO (hah nOHTH OA- 
HopOAHoro) noAB Pa- 
AaXTHKH. 

B AaAbHeAuiHX 
paccyxcABHHax orpa- 
HHMHMCa paCCMOTpe- 
HHBM TO.lbKO OAHOA 
CBBBpHOA nOAOBHHU TyMaHHOCTH, CTpyXTypa OAHOA napu MarHHT- 
Hbix CHAOBbix ahhhA xoTopoA, B yBeAHMBHHOM BHAB, H3o6paa(eHa 
Ha pHC. 2. B OTHOtllBHHH OpHBHTaUHH MaTHHTHOA OCH TyMaHHOCTH 
nOCTBBHM yCAOBHB, HT 06 u OHa HB 6bl.ia napa.l.lBAbHa MarHHT- 
HOA AHHHH PaAaXTHKH B AaHHOM MBCTB. IlpHMeM, AAH IIpOCTO- 
TU, MTO OHa nepoBHAHKyAapna sthm chaobum aiihhhm. 

BOAbMBM ABB TOHKH B npBABAaX paCCMOTpBHHOTO BblCTyOa: 
k 11 B, pacnOAOHCCHHUe CHMMBTPHMHO b othoiubhhh mbthhthoA 
OCH, T. e. HaxoAamHBca Ha oAiiHaKOBux paccTOBHKHx ot no- 
.iioca N. MarHHTHasi CH.iOBaH ahhhh, npoxoAHmaa ‘icpea TOHKy 
A, OHBBHAHO, npeACTaBAHBT C06oA 3epKaAbHOe M3o6paiKBHHe 
MarHHTHOA CHAOBOA AHHHH, npOXOAHIUBA MepB3 TOHKy B. n03- 
TOMy BBKTOpfal HanpBJXeHHOCTH OT AHIlO.IbHOrO n0.1H B TOMKaX 
A H B CyAvr paBHu Apyr Apyry Kax no bbahhhhb, Tax ii no 
MOAy.TK), T. e. yr.iu, cocTaBjieHHbie MBiKAy sthmh BexTopaMH 
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H fMAiiyc'MKTopaiiN TCHieK A ■ 8» ftyiyr pAMM Apyr Apyry. 
AficatiOTNM BcxH^HNa aroro aeKTOpa b CAyiae MToae^Moro aa* 
noBB onpeAeBBerm no (^opMyAe: 



HA==HB = anj(r.9). dj 

TAC a MarNBTHufl ifOMeHT AHnoBH, a (pyHKUHB i)j (r, f) paana: 
’iJr.f)* 

= 2*- *• ii ^ ^ **)' - ( 1 — «*) I ( 1 — 4«« sin* 

(1 -f **)» — 4«*8in*f 

(2) 

TAe x = //2r. rpa(t>HKH (pynKUHH ij,(r, ?) abh pawHqHUx sna- 
mchhA //r H ® npHaeACHH b (ej. 

B CByqae ToneiHoro AHnoBB (xorAa 0) Bupaaceniie (1) 
npHMer 6oBee npocryio <|)opMy: 


Ha = Hb= 


( 3 ) 


l(f)= Kl + 38 lnV ( 4 ) 

Mto ace xacaBTCa yrBa «, onpoACBBioiuoro HanpaBBeime 


O nPHPQAB OlHPA Ji E i m H M X TVMAHIIOCTEfl 6a 
■dcTopB iiaapaAEeNMcra,ioeH, MBpuMp am cAynaB Tonennoro 


I 


( 5 ) 


H mmmm p To*iKix A ■ B ieKTOp NAnpaxeimocTM iiar- 
MRiwro MM TaMKrani Bewi MiMi Kofioporo s^am m* 
AMmU MHpUMlItOCTH ANlKMMIOrO IIOM B OdAMn BUCTy- 
HOB, T. 1 . B TDBKBX A ■ B. TOfAl SyAOM BUeTB ABB BOBIIHX 
■MpBxeMNOcreft b arax toikbx: 

lfA«lfr + i#,; (6) 

l/|,=##r-Plr,. (7) 

Ha pMC. 2 oqeBHAHO, qro Ha > Hb. Baxno OTMCTHTb, nto 
CTeneHb aroro HepaaencTBa paaBHqna na paaBHqnux paccroB- 
HHBX or noBioca. Tak, npH Obhskhx k noBiocy paccroBHHBx, 
FAB H,>H*, OyAOM HMerb: Ha'^Hb--H,. Ha dOBbuiHx pac- 
CTOHIUBX HueoM: H,<H, b nofToiiy Ha'-Hb-H^ Taimii 
odpaaoM, cnpaaa h CBcaa or naruMTHoA och iMeiorcB Hexoro- 
pfcie aaMKHyrue oOBacTM. a npexeBax Koropux coxpaHBercB 
HepaaencTBO Ha > Hb; aro, oqeanAHO, SyAer cooraeTCTBOBaTb 
pacCTOBHHJlM. FAC H, ^ H,. 

riBOTHocTb HOHBaoaaHHoro raaa, naxoABuierocB a coctob- 
HHH renBoaoro AanxenKB, a roqxe (r, ?) npn naBBqHB maf- 
HHTHoro noBB onpeAeBBercfl na ciexyiomero ycBoanR crauno- 
napHOCTH: 

H* 


8it 




-C, 


/8) 


FAC V'TepMHqecKaa CKopocrb hohob, OAHHAKoaaB ao accxToq- 
Kax paccMOTpennoA oObbcth, C — HCKorofMiB nocToaHHaa; cno- 
co6u onpeAeBeHHH aroA nocroBHHoA onHcanu a |6|. 

Ha (8) HiieeM: 


2C 


H* 


( 9 ) 


BocnoBbayncb aroA (fyopuyBoA, HaAAeti. qro nBornocrb 
raaa a roqxe B aobxha duTb OoBbiue, qeM a ronxe A, r. e. 
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ii^. i 


r. A. nrpSiUlflH 


HMfCT MecTO ycjioiat ^ > pa am HexoTOpifx stmniynix otf • 
JWCTrt mcpyr A > B. 

Byaojl, Koropul uowmo cMtMm ns npnBMieiimx xMt- 
CTCMNW paeeyKAeaaA, Miapn—wctcx aw goM. Eon spa 
intyrcfMW nuiaimi«ccira(« mumnmm tm* 
iMOraocni 0iMd caMiicTiMNiwM • OTHOueiiM mrinmHdl oca, 
TO apa aaiaaiai Tiawo aoxa oad tfouiuBc at tynm Ttaaa: 
MoraocTk • apwoA BoxoMtae or oca (apa apaaaioA exeat) 
tfyxtT ^Miit« tea a xtioA. JlMte, aoi^^aataroBatiBaao 
aaiytoaM TyiauuaMaa Bf aw iiw iw w a at a way^iTy aoMita- 
Tpaaaa aeaoa m Mta r p ta ot g twtfoay atate afai atsaa<iB> 
TexaaoA ptaaaae ojoraocreft aoxttt oOptaoaaTbai 3 ataBTexx< 
aax pawBiu a apxocTxx aexuy o&Mcraaa, pacoanoxeaauMH 
B paaHax cropoatx or atnumioa oca* HerpyAxo yGcxarbca, 
moapa enw aataiTAeaae eyAerTaxot, koc 6yjiTo aiarrywi ape- 
BptTBxacB B cuaptAMiue pyxBBa. nocKoxbxy bcb icapraaa no- 
Bn^erca (b aepKaxMoa ii3o6paxeHaa) a b oraomeHaa KWHoro 



Pmc. 3, 


no.iioca, TO ■ peaynbrare noayqHM xyaaHHOCTb c ;iByMH cnn- 
pa^bHUMH pyKasaaH, pacno^ioxeanuMH cHMueTpHMHo c oOeax 
CTopoH; no;iyqHM cnHpfLaeBH;iHyio TyuaHHOCTb. Ha pac. 3 cxe- 
MaTHqecKH HSoOpaxceHa (})opMa npoAo;iroBaTOH (c BucrynaMH) 


o imipoai 



> wopoaaora aaraaTioio aoaa riMBX’ 

TBxa (b). 

^ »■’ wtwwiyTa t aa o ti B i» tWBBca^ xo- 

apwKxoaiAftwa caapBMaaaaiix lyataaocreA 

aaawT 6iiTb caeacraata ncteatawi raaoBOt aarepaa aa aayx 
■poraaoiMMoxaiix loata Tyawaocta a octaoro Bpameaaa 
i«* ^1 • WM waaa. «tro ^meCTaoBtaae aanaiTaux ao- 

xcAatyawaiocTBx tcrecrataaiia efipaaoM oBaBcaaer anoBBAe> 
aat ceaptxMiHx atracA. B oTaatat or npexHefl, raApoAaaaafi* 
atcaOA Ttopaa BoatiBKHoacHaa cnaptabmix pyaatoa sxtcb a6- 
•coaxmio at TptbycTca apaintHae . TyaaHaocra. Coapaxbiiue 
Btraa, Taaaa oApaaoa, lajiaKncx Kaxaaa-TO yaopaaH, .yxpa- 
mtaimaiia* ryiiaaaocTb. ao aatcrt c tea oaa aaaftau acaaoA 
•AaaaaaaHOCTH*, KaxymeAca aa aepavA aarjiaA aeaaOexaoA. 

Haaa npoasatjieaH Koaxperaut auaacaeaaa c uexbio 
Buatrra xaprauy pacapeAeatHaa apaocra no OAaoay aa no- 
aa^HX BiiCTynoa, t. e. Kapraay aao^xiToa, npa acMlbiaapoBaB- 
awi ACAcTaM aa aero Aanoxwioro aaraBTaoio aoaa ryaan- 
aocra a oabopoaboto aatxaero Maraaraoro ooaa. ilanaiibHoc 
Boat npaaaro aeroataaoro rnna. a aaraataoe noAt rajiaxtii- 
xa apaaaro aoceab pn atabinaa aanpaxeaaocra Aanonbaoro 
aoxa Tyi^aoera ate nearpe a aanpaaAeaaua ncpneaAaKyxapHo 
aaraaraoA oca TyaaaaocTa. Mto ace xacaerca ywa «, to oh 
onpeACAacTca npadAXsartAbao no (|x>pMyAe (5), aio* xaa fibi- 
AO yKaaaao, cnpaacAAaao toabko npa Toaeaaoa AanoAe. 

PacnpeAtAtaac OTHocaTCAbHOfl anoTHOCTa rasa no aucTy- 
ny auaacaaeTca coraacao (}K>pMyAe. BUBeAeaaoA as (9 ) (cm. I 6|): 


_P_ 

P* 


?). 


( 10 ) 


TAe 3 HeKOTopuii KOscpipauaeaT, saBMcatuaA, b aacTHOciH. or 
BeanaHHu MarHavaoro momchtb AunoAt a cpexacA nAOTaocrii 
aoaoB (b aauiax auaacAeaaax npanaro a = 5), a qepea ijj (r, r) 
o 6 o 3 Haqeao a 6 coAX)THoe saaqeHae Bexiopa ij* a AaaHofl ToqKe, 
PAt T^t ~ Ht + /#.. AOcoAiOTHoe SHaqcHHe aeicTopa t,, onpe- 


*i73-5 




^ a- ■ 

.T.,. 
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ki 


j' 


r. A. ryp3AiuiH 


ACJieNO r|MI^H<teCKMM €BOC06oM AAA pAAA TOHetC, paCIlCMOACeH- 
HMX HA pAAHyC'MKTOpAX. HCXOAABIHX M 3 IKMIOCa N OO BCeM 
MMpAMeNNXM B HKTepBBAe OT f » 0 AO f ± 90 '’ H OOf^yW 
nuix neiKAy coten yr<M, pbbhuA 15'’. SiiBieHNx ifiyinuiiiM 
% (r, f >, iieoOxoABMiie axx onpeAMeiiiM wejiMHmMu aoxTOpa 
• TOBice (r, 7). BSBTii H3 PNC. 3 H 4 paflomi (6]. 
PeayAfaTarii bubhcachhA b bhac nocrpoeHHux NacxtKrroB 
NB UeNTpaAbHOM ceMCKHN BUCTynS npHNeACHU HB PNC. 4 . TAe 
milt>pu OSHaHBIOT HNTeHCHiHOCTH B npOHSBOAbHliiX eABNHUax. 
<UopMa TyMaHMoCTN yKaaaHB nyHXTNpitoft ANHaeA; h8c Nirrepe- 
cyer TOAbKo crpyKTypa racryNa, noaroMy NpNBOANTb ooAp^- 

HOCTH (t)OpMU II CTpOeUNB CSMOA TyMaHHOCTU HCT HeoOxOAH* 
MOCTH. yxaxceii .INUlb, MTU 



s 


I 


npN ashhoA CTpyKType u 
({lopMe Bycryna aoaiioxtHu 
caMue paajiHMHMe ({wpiibi 
H CTpyKTypU TynaHHOCTB. 

Kax BNjUlO H3 npH- 
BeACHHOrO pMCyNKB. NpH 
KOMOBHBpOBaHHOM ACACT- 
RHH ABNOAbHOrO NOAB Ty- 
MaHHOCTN H OAHOpOANOrO 
IIOJIR fBAaKTHKH B CBMOM 
Ae.ie MoryT oOpaaoBBTbCfi 
cnapaAbHue pyxaBa Ha koh- 
uax MarNHTHoA och aa cmct 
nepepacnpeAe.ieHHB itaccu 
rasa nOAxpHUX aucrynoB 

TyuaHHOCTH. 

riOHHMU ynOMBHyTOA 
BUUie TyM8HHOCTH NGC 
4361 , y KOTopoA HaAHMne 
coHpaAbHux pyKaBOB He 
BuauBaeT coMHeHHB, HMeer* 
Cfl pBA TyMaHHOcreA.TBKXte 
oOxBAanmiix cnapaAbHusiB pyxaBaMH. Cioaa othocntcb, b nep- 
Byn OMepeAb, HaBecTHaa CHnoAnpHaa TVMaHHOCTb NGC 7026 , 
AAB KOTopoA 4 ) 010 . nojiyMCHHoe c noMoiubio 200 ^ lexecKona, 


I 
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O nPHPOAE CniiPAAEBMiaHUX TVMAHHOCTEn 


67 


N aaoi^ HpHBeAemi a xHNra Aajiepa |7|. Bocnpo> 

HaaNAeNU HaMN Ha f7| hn pHc. 5 b HecxoAbxo coxpameHHOM 
* 4MWNNO— mi 09<^|0CNAM NOCxeAHNe KOHTypa, CO- 

0Tiete«Nyi0BUtt aniaNONaia IgJ. paBHOMy 0,1 n 0,3 cooTBeT- 

CTNiMNOf N OmWAN, KMC ONpeACABIONNlA BHetltNIOlO TpaHNUy 
TynamiflcTH, xoHfyp, coorarrcn^iooiBA sHaMeHNio IgJ, paa- 
BOiiy 0 , 6 . 

IkARMHC CNNpaAbHUX pyKBBOB y ITOA TyMaHHOCTH, paC- 
noAoxcMiHux CHMMerpHMHo c ee oOcnx cropoH, 6cbiee mom omc- 
bhaho. Mto b a.oA ryMaHHOCTH BcauoMACAC HMCerca ANnoxb* 
Hoe MarHHTHoe noxe, HeoOxoAHMoe mab oOpaaosaHHii cnupaab- 
HUX pyxaBOB. NOXCHO yOCAHTbCa, oOpaTHB BKHMaHHC Ha CAC- 
AyiONiHO (|mktu. Bo-nepaux, ara TyMaHHcxrrb SHnoAxpiuia. 
BO BTOpux, OHa CBAbHO CXCBTa B 
HNBpaBAeHHH »KBaTopNaAbHoro 
AHaMCTpa, B peayAbrare lero 
oNa N npNHHAa nonui npbmo- 
yro4bHy» ipopyy (aHNAoniMHo 
ryiMHiiocTH 1C 4406). IlyiiKTRp- 
HOA ABHNeA Ha pHc. 5 oOoainMeHO 
HaopaBACHHe MarHHTHOAoCHTax, 

MX BTO CACAyer oaCHABTb, HC- 
XOAN R3 CTpyXTypU TyMaHHOCTH, 
a MCpTOMXaMH — HaRpaBACNHe 
llA0ClC0CTH9KBai0p8 raAaXTHKH. 
no KOTOpoA. xax noAaraioT, hb- 
npaBAenu cHAoaue ahhnh o6iue' 
ro MarHMTHoro nona raAaxTHXH. 

j!lpyroA npHMep cnnpaAe- 
BHANOA TyMaHHOCTH MU HMCeM 
B CAynae nAaHerapHoA ryuaH- 
HOCTH CD^29‘’ 13998, H30 (|)otu 
KOTO pOA BOCnpOH3BeAeHU,OnXTb- 
TNKN H3 KHHrH AAAtpa, HB pHC. 

6. CacAyer oOpaniTb BHHMaNHe npexcAe acero ua cHAbHO 
cnAK)CHyTyK>, homth npHMoyroAbHyio 4>opMy 3 toA TyMaHHOCTH, 
BBABK)iiieA co6oA ydeAHTCAbHoe AOKasareAbCTBO cyiNecTRO- 
aaHHB MarHHTHbix noAeA b neA. Mto we xacaeTCB cnHpaAbHux 



PhC. 5, CM«y^TMHA CHNMOK 
njaiieTapNoft TyMaHHocTM NGC 
7026. Uh4pu oaiumanT IgJ. 
flyHKTHpMaa jmhmi— M aiUMT- 
Haa ocb TyMaMHOcTM. ^lep- 
To<iKH — NanpaueHHC iuocko- 
CTH, napajaeabHoA raaaKTH- 
lecKOMV »KBaTopy. 
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A; mifyuiN 


MtttA, picuMoaicmiHi «a mnnim liiniiiTfieA <ich (nyHKTiip- 

IM JWnMV td 11 NiMiUHMmilM KMUtM, K8K 67ATO 

tem ftmaNosamMT k leii^ i wtoput nfimAeiiM na pNc. 5 


* werMTo paewfiieft exeifu. 

9 cm ampMcmukuyn CTpyirrypy 

MMecT laMm mopaa odoiMMw oamc^ na MHTepeaiiix Ahbo* 
4«piiiix TyMMiiocTOA: «»iriO"A » - ♦oro koto- 

poA ROttemaMo ■ civtm 9 mm» m TeKepea fe|. 

BoMpamaacfc k TyMamioeni NGG TO0A, yxce yitmiaMyroif 
mm^ catAyer mutiicpKiiynb, wo a won cAyaae mh aiieeti 
TMaM csmpajieMUNyn TyiuiHHOCTt*, OARoapeMeiiHo abykoAo- 
xoxNyio. BxocKOCTb ampBAeft Koropoft npnfijiHaHTeAbHo nep- 
aeiUMKyAapiia mockoctm Kapmau. Mto ate Kacaerca aeirropB 
wu^xteMNocTH mruHTHoro noaa PaxaimiiCH, to oh Tairace 
iiaxQA«Tca a BAocKocni, nepneHjutKyxapHoA Kapraiie, ho, cyjia 
no cnnifeTpnnno pacmixo«eH< 



Pmc. 6. CHjy»TNufi CHNMOK nj«iie- 


HUM TeMHim mrniaii m aropoA 
oAoxoHice, caem iHNcxoiieiiRoA 
(nopaAKt 30*) n omoBeimR iiar- 

NWIIOA OCR TyHMROCtH; iioc- 
xcymM ctwiuuaeT c aHnaeA, 
npoxoaaiiteA wpes neirrp ly- 
MaaNocra h o6oax mcTynoa. 
Tenepb HecKoabKo caoa 
seToOpasHHx TynaHHOcrax. 
TipMoa TViiaMMOCTH CD-29* ® OTHOmeHMH »THX 06 l»eKT 0 B 

nyMitTHpia- JKHH.- I.arwm«« ocb paaBHTa b (1,21 

TyiiaBiiorTN. lepTowH— ■aiip;iue> rHApOAHHaMHiecKaa reopHa o(S> 
me iMiicicocTN, napaaaeabiioA ra- paaOBBHHa nepeMUHCK H CHH- 
aaKTMVeCKOMy anuropy. paabHUX BCTBeA, HB OCHOBe TH- 
noreau o6 HcreieHMH raaoBofi 
»a-repMH H3 iieNTpaabHux oOaacreA TyMaHNOcni. Tenepb or 
sToro o6i>acHeHHa. Bo-BHXHMOMy, caeayer oTKasarbca. rax kbk 
aeToOpasHBH (t>opMa HexoTopux TynaHHOcraA, icaK yBMAMM hh- 
xte, no Bceft aepoxTHOCTH. Taxxe noxter 6uTb oOucneHa Kax 
peayabTar iiacTHoro cayHaa npoaaaeHMii MamHTHMx noaeA 
BHyrpH TyMaHHOCTH. 


o fiPHPQAE amPAAeiHAiiiix TyMAHHocTefi 


WAiwTapHaB TyaMMiocTb niurr jKMoabNo 
aimeAiiMe pasiiepM, tax. wo HanpaveiiiiocTb nojia, 
^Ayw HaiiOoabiiioA IB oe rpMBAxtpasMcp jv- 

^an / nopaaxa jpaiifTpa rpmamem m, Ayaw aombno 

Hto OHB Moaief o«Tfc cpMMt M caoeA neanwiiB c Msp.. 
xtentiwTbio afamnnioro noas namtnnn 
^flpoaitaaiiaiipyeii BoaHimioaiyio npM noii Kapnmy iio< 
JWOTO to»y. KiK tfo Aiiao canaaiio MMie. Koraa ycaoMie 
rif'^ M* niieao hocto b oTHOCHreabHo dajiMcm^ or uenipa Ty* 
MaHHOCTH oOaacTHx. ilaa woro oOparnMcn k pnc. 7, rae cxe- 
Mamwcioi naoApaxemi MarHNTHue noaiocii TyMaHHocTH N h S 
n napa namiiTiuix ch- 


aoBHx amitiA, pacnoao- 
XBiiHHx CHMMerpnwio 
otHOCHTeabHo nanniT- 
hoA ocn. Berrop Haopa- 
xtenHocTR iiarMNriMiro 
noaa raaaicTKKH if, npH- 
HHT nepiKHAHKyaapMUM 
«arHHTHOA OCH TyUBM- 
HOCTH. B TOHKax A,. A,, 
B| M Bf, naxoAXOiNxca 
HB OAHHBKOBUX aHHOA- 
HHX paCCTOaHMaX OT nCH- 
Tpa H OAHHaKOBux yrao- 
Rux paccTOHHHHx OT iiar- 



HHTHoii OCH, HanpaaceHHOCTH MarHUTHoro noaa HeToaeaHoro 
^no/iu TyMaHHOCTH H, OAHHaxoBu. OAHaxo BeKTopHaa cyMua 
«r { I/, yxce HeoAHHaKOBa do Bcex TOMxax. Ohb OAHHaKOBa n 
TOHKax A, H A, c oakoA CTOPOHM (Ha,=- Ha,), h b Toixax B, 
” c Apyrofl (Hb, = Hb,). Ho Ha,>^Hb,. CTcneHb sroro He- 
paBencTBa xora MOHcer MenaTbca npH nepeABHxcHHH BAoab 
HanpaB.ieHHH aa n bb, ho b cpeAnen, caeayeT AyMarb, ona 
fiyACT coxpaneHa b npeAeaax iteKoropoft aeaManHu. 

BosHHKHoseHHe HepaaeHCTBa Ha,> Hb. npHBOAHT KTOMy, 
MTO b HanpaaaeHHH bb. Kax sto caeaycT h 3 '9), iiaoTHOCTb 
rasa fiyaeT boabiiie. mcm b HanpaB.ieHHH aa. 3 to SHaaiiT, mto 
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r. A. rypsAAHH 


CCAM ACiCTMie AMROAANOrO BOM npHBOAMT K oOpUUBaNNin 
6lMOMplieA TyMANNOCTM, C MAaCOUiyMOII MpMKtH i 
ec lUlOCKOCni B CllliMei|mHNOA B OTHOlUeiHIH 

MBTWIflMi OCR« TO npN MUMBmi ACHKMMlTeAMICirO yCAOBIBI 

yic«ii«Hiie MMCHMyiiii Oonbuie ne dvAyr cHimeTpiiN- 
MM ■ omooieHNN MarHHTi^ och: • biom cjtynae MpKocrb, 
nanpump, b HanpiiBAeiiiiai ^ 6ymrt HecMOJibKo (kviBuie, MeM n 

HBnpMBAeHIM BB. A BTO yBCB OCTb 3eT06fHI3IIB« TVMBHHOCTb. 

Mu BABCb OBHCBAN KBMeCTBeNHyiO KBfTMHy BBAOHHN T04b- 
MO A«B MMrrpBAMIOrO Oe«MIM TyiUMNOCTH. B AeACTBHTe4b- 
MOCTM, AAB nOCrpoeHHB lUMM|lOTOB pe&nbnoA TyMBUHOCTH. Iipo- 
spBBHoA jufl coOcTBeHMoro aajiyieHNti, CAeAver peiiiHTb npo- 

cTfMHCTBeMMyn aajumy. 3 tb aaAaoia TpyAMee h no'^roMy mu 

noin OTfMUfHBBBBeMCB TOAbKO MTO CAeABIIilUM BHBAB30M. OC- 
TBaaBN ee pesieHMe aam AMbNefluiero. 

TBKNM 06fni30M, OCMOBHM .CTpyKTypa M 4K>pMa GOAblUNH- 
CTBB nABMerapHux TyuBHifocTeA xora m odycAOBAeNU AeHcrBaeM 
co(ScTBeMKoro HeroqeMHoro AunoAbHoro naiB. OTAeAbMue Ae- 
TBAM MAM MeMeHTU HX CTpyKTypU MOPyT (^b 061 ISBUU CBOHM 
CymeCTBOBaHMeM hah npOHCXOBCACHHeM XOlKtoHMpOBaHHUM Aefi- 
<*TBM 8 M MarHHTHOrO nOA« PaABICTHKH H AHHOAbHOrO nO.U! CaMHX 
TyMBHHOcreA Heo6xoAHuuM ycAOBHeM noAo6Horo KOMr>Hiiiipo- 
llBHHOrO AeACTBHH MBABeTCB: Hr— H*, T. e. oahhbkoruA no 
iteAHMUHe nopHAOK HanpjiBceHHOCTH 060 HX TBnoB naieA a abh- 
iioA TOMKe TyMaiiHocni. PIpH BunoAneiiHH sroro ycAOBHH b Ha- 
pyacHux o 6 AacTax ryMaHHCCTM Moryr odipaaoBaTbca cnnpaAe- 
BHAHUe TVMaHHOCTH; KOFAB We OHO BUliOAHHeTCN H ee BHVTpeil- 
HHX OfiAaCTHX, MOrjT 06|>a30BaTbCN 3eTo6pa3HUe TyMaHHOCTM. 

B aah'AioHeHHe cAeAyet OTiieTMi>, mto HeKoropoe otho- 
lucHMe K aarpoHyruM Buuie aonpocaM uoryi HMexb SKcnepHueH- 
TBAbHue pa 6 oru Bocthkb fll|, BocnpoH 3 BOAaiUHe acrpo(|>H 3 H' 
HCCKHe npoueccu b AaOoparopHux ycAOBHMx B qacTHOCTH, npH 
iiponycK'aHHH crycrica iiomth iioAHtK'ThK) HOHHsoBaHHoro rasa 
(luaaMOHA) no MarHMTHOMy iioaio (b HBKyyMe) oh cmop hb- 
^AlOAHTb lipouecc HCKBlKeHMH ffopUU IIAa 3 MOII,'ia H, B MaCT- 
HOCTH, oCpaaoBaiiHe a peayAbTBie sroro cnHpaAbHux pyKaaoB 
C 06eHX CTOpOll ll.183MOHAa. 

Mnupk. I»58 


O nPHPOAE CI1HPAJieilU»||iX 

•b.B. 


TyMAHHCXITEII 


71 










k dmdkm 4 mfm^m k^mikfg 1 ^ mmmimr 

dmdf k ^mfmLfffmdf, k% 

Wf A d^^mdmPimA 

kmdmmk^ kkf^/mfhmPfdkf IdmA kmdmmkn 

mAkfmdkim •^mgdmAk Hr - H,. 

dmufi^mm^ (H*) k dfifmdm^ 


(Hr) fkm^ t gfAilk kmfr dk*m,^gMkf» kff 

"n m%i, df^mkm^fgmk mfmm^ dmmkfmd. 

At mmmfmkmi -•fAf-'l d^mdmkm^fm.ykkf„ kff mfr 

mIiA kkft^A dmrnk/tmd, ^|Ntf Air mnmw* 

gmAmt d/^mdm^fmMAfi 

fikmpmf t mf (ikk^g, dmg mf m ^ k k 

d^^dmkmffimSAkfmuf gmAiA fiAmdf^ %fmA^ 

jm^kmd At ^flAf^ ^k„ m(h 

Hf,mk^ dm^%f,mm^% pmgmf,km^ mfdk^ 

mdkkm^m^pk ti 
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P. A. CaMtmi 


4»yHKUH$l PACnPEAE/IEHHfl TECHfaiX JlfiOPiHWi 
3BE3A no CyMME OTHOCHTE^mHUX 
PAJlMyCOB KOMnOHEHt 


I. BBEAEHHE 


06 Hapy]KeHiie aboAhux sksa o 6 umho npoHcxoAHT 
nyriiMH: Mayajibuo, coeicTpocKonHMecKH h <|)OTOMeTpaMecicii. 

BiiayaAbao odHapyacHaanrcfl cpaBHHTe.ibiiq uiHpOKHe na^ 
pu. CneKTpocKonaiecKHM nyrcM aerKo o6tiapyacaaaKm:a rec- 
Hue napu, cocroanuie as aaeat, y KOTOfOu opCtataaMUM cico- 
pocTh aexHica. flpH stom aepoaTHOcrb OTKpUTHa doabine 
Tex aaeaji, y KOTojMix naociOKTb op6htm cocrafuaer Maauii 
yroff c jiyaoM apeHHa. y^HTuaea sto, ^loacHo yraepacjuiTb, hto 
eiiCAO nap (c paccromiiiaMN iieHbiiie 10 a. e.) ropasAo 6aib- . 
uie, acM Moxer 6uTb o6HapyHceHo cneiorpaxMiuu nyTeii. 

<l>OTOMeTpHaecKNM cnoco6oM odHapyxHBRiOTca lecHUe 
aboAhuc aaesAU* y Koropux iuiockocth op6HT cocraanaiOT 
oaeHb MBAUfi yroa c .lyaoM apeHHa. 4 >OTOMeTpHaecKHM cno- 
codoM aerKO ofiHapyacHBaKrrca xe aiieaAU, y Koropux i (yro.i 
MexcAy ayaoM apeHHa h HopMaAbio k haockocth opCnru) 6o;ib- 
lue, opOHTaxbHuA nepHOA o6pameHHn Menbuie, paavepu kom- 
noHeHT (kwibiue h y xoxopux noaepxHOcxHue apKOCXH komho- 
HeHTCHJIbHO OTAHMaiOTCa ApyX OX ApyTH. 

TaXHM oGpaaoM, mu bhahh, hto Ha mhcjio o 6 HBpyxceHHux 
H BHeCeHHUX B KaraAOXH ABOAhUX, HUeiOmHX ABHHUe 0C06eH- 
HOCTH, 60 AbIUOe BJIHflHHe MOXCCT OXasaTb M 36 HpaTeAbHOCTI> 
HafiAioAeHHA. rioaxoMy npH o 6 pa 6 oTKe MarepHaAa Ha 6 ;iioAeHHA 
CO CTaTHCTHMeCKHMM UeABUH HBAO yHHTUBaTb H36HpaTeAbHOCTb 
Ha&iiK>AeHMA. B npoTHBHOM cjiynae hbcto moxcho npuAxH k hc- 
npaBMJibHUM aaxAioHeHHaM. 


I 
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IlnitMM 


MUM cmiiciii«icciai rnymii Ays- 




•' •, ..... 

J6i MiMii m»A »m #riNm poi^MMOiw 

■••ywiHi »«w» Jie iicfi^ mmmo jm wmimo* 

uepsocni, onracsaMwcii vnm^Oiiiui miiMi, pecoporrfMunTb hi 
rtcam AMmm m orieniTh m afor Boapoc. 

**Mii .tfllraNffc' tt rB iwiiprr B tcchiix jwNI* 

** “*: WMrwTb opBinii AiHRHt o aMorafiiip M- 

' “ •"»* »eM HeaocpwicIriiWiio hs iiate^AeMal 




► IMUfftTiCH BaAiriMPb aBB Oi i i i piaipeAe- 
mmnB iBCHiifK j BMtJ i ai x BHBiyt ns mh- 
»««* ii»<biKaeiiHft HM caeKttHuumiia ABoftmiMM m Coroner- 
PHHCCBHIIH JIM^Niiam, HCfKWIbSyil 3MlftHe BepOHTHOCTefl OTKpH- 
tn* ■ CimCTHKy BtMHHM, aHBBCillUiX OT 3TnX MeMeNTOB, 
T. e. HciKMuyH KocBMmie mime. 

Hnme XAeaerce tskm nonuTKa a aniduieHHM AoroMe- 
TpiwecitMx aboHhux. 

i 1 . O KOPP£/UntMM MEXCAV AMn;iMTyjioft sbesahoA 

OBIUETO 3ATMEHM)I 

M cvMMOR OTffoctrreAbmix paanvcob komhoheht 

ilpnycTHM, «iTO ameercB aarMeHMaii itepeMeNium c onpe- 
Ae;ieHNUMH MeMeHTBiiH. Boih ocraBHTb Bce MeMeHTu aroft 
sBeaxH BOCToaHHUMM. a naicAOHNocTb op6finf MeHiiTb. to 6y- 
Ayr HSHCBaTbca amiaiiTyjui aaeayuoA BBXHHHjm m iipoaoahch- 
TexbHOCTb aarMeHiia, rax kbk ohm o6e aaBBCBT or HaiuiOHHOCTM 
op0imi. TaicHM odpaaoM. Aoaxaa cymecTBOBaTb BBBKmiocn 
"**^L*****”^*®* " **P^^*®^”**”*^**"OCTi« aameMBH sarMeii- 
hoA nepeMexHoA. B caynBe xe. xorjui HMeerca mnoto nap co 


fVIIKmi}| PACnPEAEJIEHIHI TECMUX AtOfUttlX 3BE3A 75 



H Ta ace cpeAHaa npoaouxareawiocTb sameHHH D, rae D bm- 
paxeHo nepnoaoM. rpac^Hx 1. cocraajieHHuA no aaHHUM KaTa- 
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rr 


'W' 

I?'. 


76 


4 CAAKifl 



B caiioM AfM A » const (npn J' const k «* , t» 

»* « •. - •]'- orndWiniic ooMpanocmux 

npKocrefl KotmoiitiiT), coorscfCTMNNo •-.const. rjDt 

"P" coejWHeHiiM KonnoNeirr (opdirru npH- 

Hsiiniotci 

•-OBlMeiieia u i|»pHyjiu (7). Hs (7 ) m 

» ” COM* e 4 eay«r. mo t-r / w 


cost 
' p 

• Ae I - KaXJKMUlOCTb Op6HTU. p 

nenuiy Kosyipneiinttn 


const. 


3. 4- I 


O') 

M a — poccrooHMe 


OvtMM^ WJmo. >IT0 OANony n tony *e A coomeTcniyioT 
iwe p, atMCRuuio or i. 

Ha [4| HMeen: 

V* P*— c os«t 

^ sln*l ' 

rxe y sin*D 
Ha (r* H (1) nojiyqHM: 


:l! 


y=cctgi (2) 

♦opnyjia (2j noKaauBaex. qro OAttony • Tony ace A cooraer- 
crayiOT paanue y. CACAOBareAUio. h paanue D, aaaacamHe or I. 

Tenepb iioaten noKaaaTb. wocpeAnee y aaaacHT, a cpcA- 
Hee A Me aasHciiT or p. * 

B canoM acac. b MHTepBaae ^ > I > arccosp cpeAMee 
y onpeAe.iaeTCti Ha «})OpMyAu: 


j A n p, rjifr 

I mmm p t cct o nwpa amiMp 

To ommk. Pn» w»dib.A;i^- WMiwwMi i, MWoe 
D « p K. ■M.spar, i«uM|r e 4 p ■nM' 

4ia6oe A, oaianrineicff Teopc mqe C i o i . 


f VHfufifn PAcimiMBHiiji Tnoaa juKiraiiix asesA 


A 



■iM 





R 

55 

m 

D 

• 

1 

tots 

as 

n 

6.16 

m 

m ■ 


•olt 

w 

M-1 

a 13 

3 

o.ta 

9 S 0 


Jstnijr cp 


OTNyaa bhaho, mto y aaBMcnr or p. 

OneMiAMO, iTo A npn nocroBHHOM f aasncHT toamco ot 


a H 


CpeAMee « onpeACJiaerca aa cooTHOuieHHii: 


J «sinN 


(3) 


5 sinidt 

HiUK«Hft npeAM MHTerpaAOB onpeAeABerca na c|K>piiyAU 
O), iip*D-.0. 

CACAOBareauio noayMHM: 

. 1, »arccofp 
B onpeAeABerca ua ^wpiiyAU (4) |5): 


1 f ®? A . 1 

( 4 ) 

a| »* a^ A* — 2ai A cos^p,. 


a} — a| + A* - 2 at co$»„ 

(5) 


a A — npoeKKHH paccroaHMa neacAy KOMnoHeHraMM mb HedecHoA 
c<t>epe. 

ripn coeAHHeHHH KonnoHeHT A ^ a cost. 

Ha (4) M (5) noAyqHM: 
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78 P. A. CAAItm 


♦yHKUHP PACnPEAEJIEHHM tEiCH^X ABOTIHUX HBE 3 A 


if. 

■ J- 

BKparue arry aCBiiciiMOCTb s or k h f otesHasHM tsk: 


Ha (3) H (7) naiyMHM: 


I "(■ ■ t ')" 


7 

I 


slnl di 


( 7 ) 


odoaHatHu: 


Torfla nojiyiHM; 


|F(k, x)pdx ^ 

3 SB -:fF(k,x)dx. 

ipdx « 


( 8 ) 


Kax BHAHO H3 (8), S He aaiHCHT OT p. 

TaKHM o^paaoM, BUHOHaerca, aro A iie aaBHCHr or p, b 
TO Bpeua KaK y saBHCHT or p. 


$ 2. «l>yHKUHJI PACnPEAEAEHMfl OBHAPyjKEHHHX 3ATMEHHUX 
nEPEMEHHUX HO y 

Am ofipejrPAMiTa aroft ^ymauiB cocraB.ieHu Ta6.i. 2 h 
rpa(t>HK 2. Ha rpa4|>HK 2 HaHeceHu ace odHapyaicHHue aar- 
MCHHue nepeMCHHue. y aoropux HasecTHu D (npoAovatirrejibo 


HOCTk o6mero aarneKHM). Ha »tmx abhiiux (^yHKiuiio N(y) 
mokho npeAcrasHTb MiiTepnoaaiuiOHHok (ftopuyaok: 




N(y>-643yc 

(9a) 

lUN HHTepnoaamNHfHoA 4)opiiyAoA 


>y -ojMr* 


N(y) =2257y‘'e , 

(96) 


KOTopue abhu Ha rpa^micax 3 a 4 cooTBercTBCHHO. 

T0(fjuma 2 

^MKWM paciipeaeJcMw ofiiMpyiRCHHux saTMCHHwx ncpeMCHHMx no y 


y 0.031 


l|o.0940. 


N(y)| 8 ‘ 27J , 
y 0 . 6620 . 707 ^ 0 . 


1560 . 2 I 8 | 0 . 279 | 0.337 0 . 397 | 0 .< 154 | 0.510 0 . 56 l| 0.611 


52 1 96 1 188 

143 

167 

135 1 93 

87 1 27 

0 . 7500 . 7900.826 

0.861 

0.891 

0.999 

1 

4 ! 9 1 1 

4 

2 

■ 1 

i 1 


« 3. a»yHKUH« PACnPEAEAEHHP TECHUX ABO^HUX nO 
Cy.V^.^^E OTHOCMTEAbHUX PAilMyCOB 

OdoaHaaHM ary ({lyHKiuiio nepea f(p), (|)H3H«iecKyio sepo- 
aTHOCTb oTKpuTHa 3aTMeHHoA-nepeMeHHoA aepea w, a .reoMe- 
rpNaecayio BepOHTHOCTb OTKpuTHa* Hepe3w,--p [Bf: 

Tor.ia MHC.io aaTMCHHUx nepeMeHiibix. iiMeiomHx p b hh- 
Tepaa^e p, p dp. onpeAeaHTca nepea 

f(p)pdp. 

Tenepb ec.iH npHHaTb, hto cpe.iHee mhc.io iiaCAioAeHHA, 
npoH3BeAeHHfaix xia o6HapyxceHHM saTMeKHux iiepeMeHHUx Ana 
Bcex yqacTKOB iie6a. nccroaHHO, to m.x.io o6HapyxceHHfaix 
saTMeHHUx nepeMCHHux BupasHrca Mepea 

f(p)pwdp, 

a H3 HHX MUC.IU TeX 3Be3;i, y KOTOphlX i MaXOAHTCa B HHTep- 
BBAe I, ! t- dl, fivAeT 



1 
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^yNKmUl PACmWIBHHi TCGHhR AICMHUX aM3A t| 

Cf(^}f»wttai« # (10) 

Ha (1) aMteM i=>=i(p,y), totm sa (10) nojiyaRM: 

cf(p)^wtiiil(p,y)dt(p.y)^. (11') 

ite<l> »(ll'>RsjtMi, «iit> <naio aeex oO i iapyaa ei im ix aar- 

^Mtnnix BeptMtiinix, aaieioatini y ■ xvixpaam (y, y + dy), 
0yj»T 


N4y)dy Jf (p) px^dldp. 


rjie npexexu xirrerpajui onpeaeJiMX corJiacHO ^opayae (1): 
RpR 1 » 0, p s* 1, niw 1 90”» p«« y. 

Ha ( 4 ) niMKbiHMTexMio noiiyaaeTcx 

w^on/i 9n\ n9\ 


w = 2D (1 -J©) 

rxe B|MiKRiiaeM p == 1 (iiepHOA),ifg(m)onpeAejieRN«x ^yHKiuia 
OT aMaiiK>ll aeANXMitti. 

IAm BHAeAH, irro utr KoppeABuxB MexcAy A m p, a Taxate 
Meamy A x y, CACAOBarexMio, mokho A npMHBTb boctobbmiim 
m BHBecTB ero r3>bqa RBrerpaxa. 

Ha (12) nojiyxRM: 

( 2 \ 

1 — ^arcslnyj. ( 13 ) 

CorxacHO 4 >opMyAe 

^ dl 
dy’ 5 p 

HMeen dl — ^dy, TaxKax-^—O. (15) 

Ha (1) HaxoABu: 
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liiia 


I 




1 '■ p 



f -Vi'. -i . .. 

P.U^PM 

8.41^.81 

1 

I ' 

• 

* '\ 

p, « 

r J 

1 ^ 

P 



9.71-^.fP 










PlMCy^MM TSEHM Mt o6plSOM, KaWlI pKCyiUM» OpH 

wtoie ilPpiiyAH (H), mutywii ypeMcnie (26). oncyjp Jier- 
,ico .OQpc^AMjWTCfi ^yNKiuii ptcopejiewNiUi TecMHi juoAhux 




** c ( tintdl f (p)pv<]y. 


( 26 ) 


dydl 

onryAa. noabsyacb (1), novyiiBM 


di dl 

Sy' Jp 


dpdy. 




_Ed£_ 


’Sp'**' £y (y* — Oslnlcotf 

dl 

Ha (1). (25) H (26) noayqMM: 

N(p) = cf 


tfarcsinyf 1 — ^-arcslnyHdy 

tf(p)p» ri L ! LI 

3) 


(26) 


(27) 


yaHTyaaa. ito r;iaBHoe SHaqeHHe noAHHTerpa;ibHOft seAM- 
«IMHU ncwiyqaerca npa y p. nonyqHM: 


•VBKiiHii PACfB>eAMeimviia^ Aiofunix awaA 

Vi-V 


N(p)-cl(p)pP 
onyxa 




p^areilii|rft~-|^ifpiHipj 


{») 


^d^aoA W m tatti. rM fymM 
noayqaeM ytda. 9 m rpaipMK 8. 



TmdAtuiM 9 


P, 

^jta\ 

d'-is 

0.25 

0.38 

0.45 

0.55 j 0.65 

0.75 

0.85 

6.95 

cMp) I 

7.46 

1 

1 800 

1 6.72 

3.20 

2.54 

1.16 0.84 

0.40 

0.12 

0.01 


KaK BHAHO, rpa(|MiKH 5, 6, 8. noAyqeuHue aai (pyHKiuiH 
f(p), a odiiteM noxoacH Apyr Ha Apyra h noKaauBaioT, qro 
(|>yHKiiHa f(p) B HCKOTopoM MHTepBaae 0:^p«^p, paBHa HyAW. 
a HHTepaaAe pi^p < pMx aoapacraiomaa, a a HHrepaaae pnax^ 
p < 1 — ydupaiomaa. ripuqeM pj h pna. Ha paaHux rpa()MiKax 
HMeioT pasHue ^HaqeHHii. 3 th paaaHqna MeacAy nepBUMH AByya. 




■■ 
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9.9^4 


vmmm*. Am Mm pMiiti 



^iiiQ0Ui»f(p) MMn fte- 


i(p)“0 








Bo»pKT«iiMlM ^«CTk afot rm ti + •# 

TtAWO •* uptACftMier codoi sticoii Sniw. wo- 

tom* iM^iicMtal 

dN=c-^. 

• 9fTOt ^HKiin iiponitopOT«T atKOMy 3n«- 

Ka ■ raMMT ® WM. TO <^yHKiuui pacnpeAeatHaa o^eab tec- 
NHX 00 paccToammif neauiy tcoimoMiiTaiiN aupa- 

xacTca aoKOHoai, peaico oTAOoaioiitiiiico or saiMi SoBKa. CMS 
aroA 4>yMKiuiii peoa (Syaer batm a caeAyiotitBft paa. 


o^fpUTopaa AH ApuCCP 


SnMM> US<(M>h 

Mf«twviu^ MPinntwv auwdKU*^ ^v>n> 

f,l,g gmm %fm%g k 

%kflf mmmgimA kk df, gmp^ mf,likmimfm.pgmMkft ll^mt^km, m/^ 
mff rnmm^f^ kmdmf mmMmjft/tmk k% gmfpidmk ^mA^gfjuMf 
f,mm kgmk ^mm4mf,m^P/mMki^, gmm 

igm%k%m%kgf, mmm^mft^h Jkkm^Pgm%%k^ mmggkimm.pgm%%kgfi k 


♦yiaaiMff PAGnPEaEOEim tbcmux Aiomix ausA 8»* 

*!!^!t**^ *** ^* ** - 'M *€> -N-iA* 


-I— M, 

i*-» 9^mfm%kMAgf, km/mmgk/Hm^ 

— rf f /--VAfA^-r-fAr-A'r^i^if Wf- 

•Pf" ■**»• ^kmm,fmgmftfm%gi 

*' fc- 

‘ ‘ 

^ “’-tf* “‘M d-., /^vy uH-<>«wr 

A*^ Mi*«rT #•*!» t wiviAMr -r «•» “t 

M»«4A gmifmfmk gmm ^mgAMuAkg^- 

k^mk kkmm^gm ft/mMkg/,, km>^mmuf t bti># 
AMTEPATyPA 
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L«l>edln8k3r A.I. 

OR TB RIAfOlB Of YARIOUS ABORBAIICIS 
OP HmtOOlRB IR PLARBT8 

0«J.81HXl;T*s conogonlcal theory created general 
preniaes for ejq?lainliig Tarloua ahundanoee of different 
elOBonta la the planets* This explanation vas glren in L*l* 
OORRVICH’s and oqt article, pnhllshed In 1960(1)* 

Shortly the explanation vas following* In px»oto- 
pi snetary cloud with great ahundance of liydrogene 
hellva the snbstaaces with low tenperaturc of condensation 
have tranafonaed Into dnst* The dust ooisponent was concent** 
rated in the equatorial plane creating the most flattened 
ent sahsystSB in the protpplanetary cloud, in other nsrds, 
creating around the Stan a ring like that of Saturn, inner 
paarts of the ring heated hy the solar radiation might coiw • 
slat of the particles of refractory suhstancesp such as 
**^*^®» different ozldee, etc. In the ontcr parte the Ices 
of different volatile suhstanees condensed on the partlelea, 
■aking thAlr oMsaes nany tlaies greater* 

That ie why the planets near the Sun have •i ffH 
■assea and consist mostly of stones snd metals, hut the 
planets of Jupiter group are of great masses and consist 
of llcdit suhstanees* 

Our theory explaining the most suffictent nature of 
the first glance to ihe conclueion that the 
density of the planetary substances must increase with the 
greater dlateneee from the Sun* In fact the suhatanoe of 
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rrartjjs and Nei'tan.e a ’'6 
Jtiplter and In 

this pecsnllar^tjr. 


c f aTwT ’l .'ir df-ASlV ttat 

tn.i3 r'“pv->r-t ahar I t '7 t' laine 


The peripheral parte of the greatly ohlate A: at euh- 
syetem are not heated hy the Sun radiati on. OrJLy the stare* 


radiation car^sec heete theee parte of the lust 

eu'beysteiiu This radiation can heat the duet only up to 3®X. 

The most intenelTe e<m 2 *ce of energy la the frl<5tlon of 


protolpanetary hodiee when they go thr-'.»ogh the diet 


suhayetem* 

Theae large bodies create not greatly flattened out 
auhayatcou The distant graTitatlonal Interaction between 
these hodies is equiralent to elastic cclliaions. The thlokp- 
ness of oblate subay stem of elastloally colliding bodies 
increase if this process is ‘n'?t limited by tA5 fi?*- . t.ion« 

Vhen the friction is not sufficient the seeentT 1 '1 lets and 
the coalnus of the inclinations of orbites reach after some 
time eoies etaxioaary rmloe not of great dlffsrenes from 0,6* 

Let us define ten» as follows; m - mass, V - Telocity, 
r - radlue of the bodise, H - the thleknese of the Bubeystom, 
ffTvl e - the surface density or, mass per eoluum of the unitary 
cross section perpendicular to the 6<iuatorlal planco 

The terms referring tc the dost eubeystem will be 
defined as "1** and to the large bodies subsystem as 

index **2". 

In co lumn of the unitary cross section. Igrge bodies 
glres email bodies and duet the following energy per second: 
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d 


- 30 


kn H ^ 




rao 1:. 


- #■ n - , 

, j. ^ ^ 


w}*' ^ ^ ^ ^ f* *• O. t 

in colllsiorie with amll "bodiee* 

In the caee cf grevi tat J .nal Intera.'ttvni 



t. 



[i 



( 2 ) 


here a Is gravitational eonstant. In the case of direct 
oolllslonB r. * r 2 . Produced energy e is very roughly 
detenolned tjy fonnila (l)p "because we do not know what 
portion of solid prctoplanetary suhstance was dispersed. 

In order to define 8, a complicated theory Diuat t-s needed. 

The large "bodies are broken "by direct ccllisions and their 
splinters add to the dust and email bodies £ra"bay steins. On the 
other hand the substance of these subeye+e'jis is drown "by 
large bodies. That is why 8, is defined by the corarpUcated 


dynamic balance. 

According to the forotla (1) e is in the limits of 
0,1 ♦ 100 erg/cm^sec for different distances the Sun. 

It is sufficient to heat the particles above 5^1c but not ino8e 


than 30 OK. 


Substance 

1 H 2 

1 

\-- - 

CH 4 

OH j 

KCl 1 HgS NH 3 

- - , - ■ - 

Evapouration 
energy In ev j 

\ 

Oj,frl 

O,!! 

1 i 

i 

47 

020 ' 0,22 032 

65 74 1 9S 

Temperature 
of evapo^jirati^ 

6 

j 

1 
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Tetls 1 for the mo'it vcl'tlle 'uyx':^ent 

giTes the tempcraturee \inder »/hicli eat*ar&t<?a i' ha^ fox 
hydrogens the density 10^^ mclec-alHr? r *'? ■s.xr' ar*i f r ;thei 

Buhstances Practically these loa^ he the ts'ap eratiai^cs 

of eTapouratlon of these auhetancea in the protoplanetary 
oloud* 

This table show* that all the substances except hydro- 
gens wmy be eondeneed« Shat is ehy the piteets get the 
noleeuler hydrogens only by aoeretion of the gas suT>8y8teau 
The difference of the gee from the solid particles is that it 
een be transported filling the Taeuiim created by accretion 
or falling on to the Sun surface. 

These eondltlone ere farourable for the Sixpitw 
Saturn to get the gas from the zones of other planets. 

under the eame other conditions the accretion is 
proportional to R-V2, where a is the distance of the planet 
from the Sun. 

Besides the sufficient dependence of arretion on 
the planetezy mass the following iM^portant fact mast be taken 
into oeneideration* 

Boring all the time of fometien the planet moTsd inside 
of the duet subsystem where the gas ten^erature was very low 
and the gas density wfe. respeetirely high* 

Without taking into consideration this condition we 
take for Jupiter the time scale of eeeretlon of order 10® 
years and for H^tune — 100 times greeter. The eon*eot eel- 
euletion must glTc probably the time scale one order less. | 

The absence of eonwidereble goentltiee of hydrogens ^ 

In 4:11* n1nnn4a mT WMn4.>t nnw kn ^ i 
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reasone. 

One of i.9 tha*. the high '■ f ir-i /»: ar 

the Sun might maXe th* fiydrogens accretion impof siXle. 
Then as a ree-jut cf the azoall maat-es of planets the 
accretion might "be compensated hy disaipa : i,c-?a„ May 'oe 
also that the hydrogens had disappered hy the tkue ahen 
the maaaea of the planet a in. the 3arth gioup ■became 
sufficient for the accretion. 

Iffeet of density ddereasing with diatemice fr m the 
central "body is chserred net only for the planet« of solar 
^^jt also fer Jupiter aatellites. Zn this 

case sufficiently high telBpe^at^l^e of the Jupiter's 
surface during all time of aatellitc formatior^ as it 
was suggested hy W»A. j s h A T ^ kead to Q\ianlit.lw6 'I'ontradlctxon. 
Most natural explanation cf thi% phenoxaeoon may he Ihe 
hypothesis that in the region near JUpltar solid parllclea 
vere warmed hy collisions and all Yolatile .auh%ta.nf?es 
hecame gases* 

The escape reloslty from this region was so great 
that sT? ppodueta of the orapouratlon could not leaTC 
Jupiter and fell on its surface. The escape reloslty of the 
formed Jupiter datellitce was so small that gas suhstances 
did not he? .'•me the contents of eatellites and that was 
the reason of tbilr high density. 

1 .JI.9»rypeBHu K A.mLedejcHHCRHti.K3BecTZH AxegiidiaiH HayK CCCP, 
cepHfl (5«siMecKaii^l4 ,ctp,'/d5-99,19f50. 
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^ A.I.LEBElIIISKY 

SlirCHRCWOUS xUrtORA. I^XIoTRATION BY ALL SKY 
caiiera c-18o° and Patrol tk ctrcgraph c-18o®- s. 

The most port of Soviet nuroro instrumcntel stations wrs 
set up by the beginning of the lOY. The stations were provided 
with new specially produced equipment Including ^0 identical 
ell-sky cameras C-180^ and 10 patrol spectographs C-180 -S 

Ten years ago I came to the idea of using spherical 
mirrors for obtaining all sky photography and speotegraphy of 
every meridian, ’’/e conducted first experiments In Murmansk In 
March, 194-9, independently from the similar work of the American 
scletlsts. The principle of all-sky camera was first used 
by prof .Cartlein In 1947. But his article published In national 
Geographic 'aga^lne wns unknown to many scletists article 

The all-sky camera became widely known under the name Henjy 
-Cxe^ehteln camera after publishing the article In '1950, the 
authors of which might not know like me about prof .Gartleln’e 
work. 

During the r-inter of 1949-1950 all sky photography was 
carried out at two stations near Murmonak and spectogrophy of 
the meridian at one of them. The apectograms obtained dufing 
the first experiments In March, 1949 were published by S.S. 
Jurovlev end the later ones were partially Investlgoted and 
published by S. I* Isaev, 

Modern all sky. oomeraa C-180° end patrol spectographs 
C-1C0®-S differs from their prototypes of 1949 by considerable 
Improvements, It concerns especially patrol spectogrophs. In 
1949 they were slliless. The modern twc-mlrror system made It 
possible to create a normal 180° slit spectogroph, which 
obtalnd the spectrum of Individual aurora rays like a slitless 
spectograph with short exposure (1-2 minutes for the four 
brightest lines) • 

These C-180° camera gives a 20 mm dlamSter anestli^atlo 
image on a 55 mm film. They have effective focal ratio 1/1,5 
and equivalent fooal length 7»6^5 
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The camera operator in a diotant room sets In operation 
.aeten minute prograrume which iR_repeated automaticrliy. Within 
this ten minute programme various exposures and interv-’le bet- 
ween them are possible. .. coordinate grid and a watch are 
photographed on each photo at the start of the exposition. The 
correction of the watch, relative to a chronometer is made 
automatically every full hour of O.m.T. or more friquently. ’ 
ovary night the date .is photographed. On each 60 m piece of 
film the standard scale of brishtnese is photographed by the 
laboratory sensitom.ter. The- film .-nechanlsm are thermoetated 
for the oper'ition at low temperatures 

Tr-nty soviet atntlonc. in rddition to nil sky c r-r-e rrr 
equipped ’•’1th rutomnic tenlth c.mT's vlth ebl.- ctl y ’’Junlt >r 
J” (foool ration 1/1.5, feotl 1 ngth 5?.5 rm) for phtorr^rEl,*,,. 
the regions of |hc m.-gontlo zenith. 

The p»trol specto,^;raph8 are designed for the visible part 
of spectrum and have a dispersion of 240 A/mm. They are a modi- 
fication of cameras C-180® but they have two differences; 

.first, before the objective "Jupiter 3" there* is a diffraction 
grating with 600 lines per mm and the angle of incidence 67®. 
second, in the focal plane of. p. concave mirror there is a 
slit ^ith of changable width cutting the needed vertical from 
the all sky image. The station which hae a patrol spectogragh 
hsB m senith camera and an all sky camera. 

All this equipment was designed at one of the plants by 
the group of engineers headed by V. I.Shtannikov. 

I shall not go into details of mechanical properties of 
this equipment because they are fully described in a special 
book, but I want to dwell on the optical principles because 

it seems to me that the aberrat.ionlees system was first used in 
our all skjy cameras. 

In figure 1 the’re are two versions of an anaetigmatic all 
aky camera. 

In figure la a pencil of perallel raye reflected first by 
th« convax mirror and then by the concave mirror Sp forma 
ths r,.l lugs 1 *nd fin, thv objsctlve Oj-Q, consisting of 
two partsi ths collimator objective and the usual "Juultcr 3* 
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. . 3 - 

high ap^;rtu»'c objective- 02* Th:' ll s^'ima:5e P ia at the prin* 
ciplt focus of objective Oj, and tht film Is at the principle 
focus of 0-. 

c 

On f i *ur^ 1 th. focal surfac'i of the imaginary image for 
sarital and meridianal pencils of rays is shown by dotted lines. 
The di'^tance between them is so groat that when taking direct 
photos of this image (ae it is mddo in usual cameras), the stars* 
images near the horizon are not points. If the all sky image is 
d ■ 20 mn stars* i.nc.gii will reach 0, 2-0.3 mm but if 
d » Bmm the stars* image will be 0.03-0.04 mm. The sphtrical 
aberz'ation and coma are of no importance in this case as the 
pencils of rays are sufficiently narrow. 

If 1* the astigmatism of the roal image J in the focus 
of the mirror' $2 nearly disappears, but the curVeture of the 


surface F is considerably great. Here Ig and 


Im 

m 


the distances 


from the mirror to sazital and meridian focus respcctcvly . 

Thc^c distances ar.c measured along the ray crossing the center of 
the objective Oj- O2T 

Let us d«ifinG( terir.R as follows: h - distance between the 
tops of tho mirrors and S2, 
ciTvaturon, 

T ^ — 

- l-i + I cos It 

C0SI2 I hi * "t 

roar-, - r z 1 _1 , 

I Rx ^ Cos Ti 


and R2 - their radiuses of 


and D2 “ thvir effective diameters. Then we can 


write s. “ 2 
An 


1 

Is 


I2 

2'li. Co sip 

h 


-1 

lL -1 


e an.'les of reflection from the mirrors and Sg 


I^ and Ig “ the 
for the ray crossing the center of the objective '^x'*®2* 


400 mm under th_* condition that 1. « 


R, 


473 51m, R, 


132 mm and h * 


8 

272 mm. 


1^ we have Do * 120 lum, 


Choosing various R2 and h we can transform the surface F 
into a pleuie with sufficient accuracy, but the astigmatism in 
this case is not completely corrected. In this case D^«400 mm, 

Dg • 200 ram, R^ « 373 ram R2* 291 mm and h * ^17 mm. This formula' 
was calculated by iwrs. A.V.Balanina under the direction of Prof. 
G.G.Slusarev. The correction of the lens L is not needed in this 
case. 
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. In ord«r to transform the all aky camera C-180® into the 

^ ■ 

patrol spectbgraph we must put the refraction grating into the 
parallel rays between objectives 0^ and O2 and a slit on the focal 
surface I. It is possible becaase all the rays falling on the 
Objective 0^^ cross the optical axis of the mirror system near the 
focal surface I. The cross section area of the useful rays 
handles in- the . fooal surface f ir not great. It is minimal 
whsQ the distance al png the fays from the top of the convex mlr- 
rror to the objective is • In this case the real decreased 

r 

image of the objective is projected dnto the fooal surface I. 

This principle is used In C-180®-S. 

figure 2 gives the si it plane -• of the patrol spectograph 
. 0*180^*^* The rays go up through the 20 mm hole in the center of 
the diaphragm and when reflected by the concave mirror form 
real sky image of 125 mm diameter on the upper surface of 
diaphragm. The hole is fully covered by that part of the sky ima- 
ge which ia shaded by the concaye mirror. A great circle is 
cut out of the all sky image which is directed 22*^ to the 
optical axis of the mirror. This circle coincides with the' 
vertical bacauae tHe ceuntra is directed 22^ from the vertical 
(as can bs sssn on figure S). The rotation of the apparatus 
ehangaa the aslmuth of the meridian. 

• figures 7-11 give some sky films and figures 12-15 •how 
spsetra taken by C-160^-S. 

During the winter of this year 1 managed to visit tan 
arot’io ststions* 1 saw that Inapite of some difficulties of 
the exploitation of ouch complicatad automatic apparatua in severe 
eonditions of arctic winter they are working without Interruption. 
The development of the films is carried out in hosoow and 
about 20 000 meters of film were developedi though most of 
the. stations bsgan thslr wox4c sosie months after the beginning of 


the observation season. • 

The grsatsst difficulty In the work of the net of the 
aurora stations is the provision of synchronised exposurss and 
photomotrio atandardisation of all the films. The maximum 
astwatism maa paid to this, aids af t|ka .work. Both tha tima 
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mA photoiMtrlo«l •t.ndwdt w. fl»4 on 
rC^”p.nd.«» ~th*4.. *h. d«.lop.ont of fUn. i- 
Zx ^r .t«4«d coBdlttono; AU th. .t.tlon. ^ 

botwoon fUa. follow, fro. th. dlff.ront tla.. ^f .torre.. 

t..k of tb. tOY 1. th. iny..tl*.tion of th. 

.Mora world dldtrlbutlon . .p.elU 

ni. •ppM.tu. Sl»». th. rHilved from 18 et.tlon.. 

Ml AM crAAt icredn all aky photograph* rtcelvca rro« 

lT«C.ihtIll -p. Th. o.nt.r. of th. 

.olMld. on th. .cr..n with th. g.o«r.phloal point, of 

nap irti*ra tha ^llaa were ^akan. 





t 
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JLKUSHNIR, O.A.. BORDOVSKY, G.P.ZAKKAROV 
AND E.M.SVETLITSKY. 

Institute cf Physloi of Atuiosphere 

Acadeo^of Sciences of the USSR 

• 

A DISCOVERY OF C0RPUSCUL3 PLUXES BY MEANS OF THE 

THIRD SPUTNIK. 

SUMMARY 

. 1. With th« object of discovering corpuscules the third 
Soviet Sputnik has been equipped with two indicators having 
fluorescent screens covered with aluminium foils of different 
thickness and phtoelectronic multipliers which register the 
radiation from the fluorescent screens. The fluorescent screen 
is of 2*10**^ gr cm"^, the foil is of 4.10*^ gr cm“^ and 
8.10*"^ gr cm"^. 

2* The intensive signals from corpuscules going through 
the mentioned above aluminium foils have been registered. 

The intensity of signals strongly varied. The more Sputnik 
removed from the Earth the more the intensity grew and it was 
the greatest in the most removed points. It was also greater in 
the Polar regions than in the Equator ones. Sometimes the signals 
happened to Increase or, on tho contrary, to decrease and there 
were moments when the signals went off scale of the instrument* 

li 

* 5. The corpusculed registered are electrons of 10 ev. 

At the moment when the signals were off the scale the energy 

flux associated with the corpuscule fluxes reached 4.10^ erg sec^ 

•*1 ? 
steradian cili 

4* The electrons observed can^t be a pert of the primary 
corpuscyle radiation of the Sun, since their velocity is 
too great as compared to the hydrogen ccrpucculoa observed 
in auroras. These electrons seem to arise in electroccnductlng 
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oi^cultk along the magnetic force line. In the outer atmoephere 
and in the lower layers effected by the magnetic fields freeced 
into the corpuecules fluxes of the Sun or Interplanetary ws 
passing by the Barth. Ac,ulring a oortaln speed the electrons can 

oscillate alonj the crooked magnetic lines. 

5. the same as a direct effect of the fast electromagnetic 
u.d corpuecule radiation of the Sun the mechanism like that can 
be conductlee to the heating and loniaatlon of the upper at- 
mosphere. . 



f 
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fl ' • yEVLASHIK,L.S, 




THE FIRST RESULTA OP IITVESTIGATIONS OP AURORAS OU THE 
SPECTRUIl CAIvIERA C - 180 - S DURING THE IGY. 


Annotation : Durijcg the season of 1957 ” 1958 in ED 
NIZUIH »> ■ 64** ) on the spectrum camera C--I80-S, disper- 

sion 260 ’^mm, the lisht power of the oamcra It 1.5, tho 
width of the picture of a chinlc ( split) in a focal piano of 
the camera objective -53‘*200 ai • i*ore than 2500 spectrums in 
a visual plane were obtained for 125 working days. 


^pace-time variations of main emissions of auroras and 


twilights were studied 


II 


IPIU, 6300, 6364, 5893, 5577 » 


4706, 4278 and 3914 Bie presence of hydrogen lines 11^ 
and H* vKXB revealed in homogeneous quiet arcs, diffusive 
strips, stops, in hardly visible veil during magnetic -distur- 
bed and carm time. With the transforraation into ray forms (hyd- 


rogen radiation disappears, and sometimes it lo observed in 
•aftetglov;". Hydrogen radiation is absent in red glow. The cor- 
relation of hydrogen emission with a greon oxigen line is ob- 
served. nxo results of recording II^ on the camora wore cont- 
rolled by the spectrograph C/)-48. In tho tv;iljght of 19- 
20 of Septonbor, 1957 a flash of the line 5577 A was observ- 

Oda 

Ihe spectra of satisfactory quality in heavy clouds and 
in full moon which succissfully ‘comploto tho data of photooame— 


ra C-I80 , were obtained. ‘ 

During autiimn, winter and spring of 1957** 1958 in a Tiur - 
Qona Department of NIZllIR on a spectrum camera C-I80 -S of 
prof. Lebedinsky’s design during 125 working days more than 
2500 spectra were got. 


The installation was built on the basis of the photocaoo- 
ra C-I80, which phototypes were discribed in literature (I) 
and is designed for obtains all visible part of spectrum of 
tho arc of tho vertical of tho lor.gth of 180®. on every pho- 
to* Pig. I presents a general view of the camera. 

Tho "transformation of tho mii’rcr system of the photooa- 
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I I 

The chink of the camera was oriented by the jeoaacnotic 
meridian. Its picture of a film eouprised 200^ t that cor- 
responds to the strip of the eky to the vi'idth of 4 . Alter- 
nation of two and ten, minute expositions was provided. Tho 
photo was carried out on the filffirft,>< Since February 1958 on 
day before filmin^f tho colouring of the film v/ac fulfilled 
the density of diming of colouring is 0.30. 

Zh the most cases on spectrograms with the exposition 
of 10 minutes the main lines of radiation 6300, C 364 , 5577# 
4278 , 3914 ^ are of more or less equal intensity on tho 
overall length •(fig. 2). Ihis manifests that a part of light 
energy due to bright forms in comparison to diffusion glow, 
which fills up- all the firmament is not groat. However, 
using very ehort. expositions, a number of interesting spectra 
of separate forms of radiation was possible to be obtained. 

presents the spectrum of a rod crown, photographed with 
two-minute exposition over the night of tho 31^ of l^rch 
till the morning of tho of April 1958. 

Comi>arativoly high dispersion and light-power of tho 
device allow to investigate space-time variations of not only 
main lines but also hydrogen omission Hif. 

investigations report that Is rovoalod in a 
spootrum of ray forms and is absent in non— ray forms and is 
absent in non-ray fgms, correlating with oxygon doublet 
\ )< • 6300-6364 AA (2.3 ). Others, vice-versa, point out 

the • systematic prosence of hydrogen linos in calm, non-ray 
arcs, and with the transformation into ray forms 11 ^ disap- 
pears (4,5). third group of investigators finds inten - 
sitivo in all forms of glow both in ray and diffusion 

ones. At iast II Is noticed in ‘’after-glow" in tho 
phase directly follov/ing bright forms (7). 'The results ob- 
tained ore explained not only by various displays of hydro- 


. MM I j„ , . . . ^ , 
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-sen emission but olso by the differonoe of methods of obser- 
vat ion and the apparatus used. 

During the season of 1957-58 in LID of illZI.iin hydrogen 
radiation was revealed by the camera C-I80-S during 29 nights e 
The registration of hydrogen radiation on C-I80-S \vas for some* 
time controlled by light powerful spectrograph of high. disper- 
sion. Cn -48. ©ie exposition varied within 20 olnutos to 5 ' 
hours. The results, of observation 11 , obtained on cn-48 
and C-I0O excoedlngly well correspond to each other. Visual 
observations of va>ak diffusive forms were pursued with the 
fUter 0C-I2. 

ISbst cases apnoaranco refer to the days of great 

ind moderate magnetic disturbance, however there are some 
nights when intensive appears in a slightly-disturbed or 

in almost calm period ( I 6 - 17 11.58 ) , 


At the same time on tho days cliaracterized by groat magne- 
tic disturbance (»C -2 ) one cannot observe some visible hyd- 
rosen relation ( 23-84 11.57 ). Ilydrogoa lime, axe revealed 

o y la oala, non-ray arcs of green colour, diffusive lines, 
.pot. and hardly visible glot,; riost of all H 4 appears in the 
south half of tho sky ( fig. 4 ) hov.wor it can bo oboerved 
ot in tho north (fig. 5) and'all over tho firmament ( fig . 6 ) 
ae character of dovolopmont and the time of hydrogen radiation* 
oxiatanco. are vary various. On tho 16*** to tho I?*** of Pab 
fuary 1958 la tuilight U. existed all over the sky, ol 
mMdlo night from tlmo to time if Increased in tho south, and 
at davm tho radiation was concentrated only in tho north. 

•!ost nights, when bright ray forms wore observed, mro 
narked by the presence of hydrogen omissions, however 40 X of 
night, wre without visible appoarauco of hydrogen radiation, 
under the scru ting of the data obtalnod (spectrograms for 
-optombor, October, ilovomber 1957 oro compared with tho pho - 
os of photocaucro C-ieo) one can observe discrepancy bet - 
ween the period of tho existanoo of hydrogen radiation and tho 
dovolopmont of bright ray forma. If during diffusive glow a 
Croat is observed, thou witli tho appearance of bright 
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ray formsf when almost all main emissions increasoi ’hydrogen 
radiation decroases sharply and then with the transformation 
into calm diffusive forms, it aoCin appears as a rulo (21-22 
XI - 57; I0-II.III.58; 24-25. III. 58 ). However are some’ cases 

when aftor a bright flash, hydrogen radiation is not observed, 
while before the appearance of ray forms when thoro.aro no 
traces of glow for a mahed eye, an intensive II is rog'istrat- 
ed ( II- 12. XII. 57 )« On tho days of increased activity of 
auroras, when during a night two bright flashes of ray forms 
wore recorded, the appearance of hydrogen is always connects 
ed v/lth diffusive glow before bright forms, between flashes, 
after them, but it is never recorded during a flash itself 
( 5 - 4. III. 58 ). Anologous picture is observed with tho ap- 
pearance of rod glows (rays, arcs, crown ), Ono half of 
oasos, when a red glow \yas obsorvod, passed without the ap- * 
poaraaco of hydrogen radiation on this night. Tho other ha 
half is always charactorisod by discrepancy of tho appearance 
of hydrigen omission with red glows either in time or in 
spaoo. Hod glows of the typo A v/oro observed vAicn tho linos 
of tho first positive system of nitrogen arc absent (fig. 7) 
and tho cases of tho sharp increase of the linos both all 
ovor tho sky and of local character corresponding to tho low 
red edge of tho arc. In all those kinds of glow hydrogen is 
not revealed though sometimes on the same night is soon 

either before the appearance of rod glov/s ( 10 - II. VII. 57 » 
IO-II.IV-58 ) or after thoir dlsappcaranoo ( II-I2. 11.58, 
22-23.11.58, 3I-III- I. IV. 58 ). Somotimes hydrogen radiation 
is obsorvod during the appoaranoo of rod glows, but it appe- 
ars by all moans In that part of the sky, where diffusive 

alow of rod colour is obsorvod ( 27'28.XI.57) • A special 

til th 

cqso represents a glow observed on tho 10 to II of 
i'ebruary 1958 when for a long time an intensive rod glow 
existed all over tho sky in tho form of a glow in the south, 
wide linos in tho zenith, long rays of rod and green colour. 

A strong hydrogen radiation was recorded. is visible 

on tho photos with tho expoHltion of 2 minutes. At tho bo- 
^’inning of tho development of aurora- v/hon Ilg achieved 
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i'ts maximun value, the ratio of intonaitiea of oxyieu lines 
of 6300 A and 5577 A is equal tc a unit, at the end of the 
night, when disappeared, 16300 i 1 15575 was equal to 

10, The Increase of ratio gr^w both due to the sjparp dec- 
rease of intensity of lines 5577 ^ and to the visible in-, 
crease of intensity of a red line* Simultaneously 'vith this 
at the end of night anomalous widening of the strips of the 
first negative system of nitrogen was observed. 

The similar: correlation of hydrogen omission with a 
green line was observed on’ the night of tho 2^ to 3*^ of 
September 1957, when in the south, where hardly visible dif- 
fusive glow existed, intensive hydrogen' radiation was record- 
ed* At the moment of the begi.i*iing of observations ( inten - 
sive and visible H^) the correspondence of intons iti 

es /O/ 6300 51 to /O/ 5577 A was equal to 0.5 in tv.'o hours 
when hydrogen radiation disappoared, the correspondanco of 
intensities was 3. The change of the correspondence in six 
times was duo ifo sharp discrcasc of intensity of the line 
5577 A while the intensity of rod oxygen lines does not 
change. 

The filming on the camera C-ISO-S was made during 
all dark time, including twilight, in any state of clouds 
when there was no precipitation, able to harm somehow a low 
mirror. 

Photographing of spectra of twilight was made as a ruin 
with a comparatively narrow chink ( 35 Ai ) -on q film 
with -the exposition of 5 minutes. Interpretation of spectro- 
grams obtained in the zone of maximum repetition of auroras 
is very difficult, as it is practically impossible to fix 
tho time of tho beginning and end of aurora. With con - 
fidonce it is possible to judge about a twilight effect 
only by variations of §t yollov; line of natrium. A typical 
case of a twilight flash is presented in figure 9. for 
the whole season of 1957-1958 there was only one night 
on the 19 to 20 SeUtenbor ( C*0 ) , when even through 
the filter 0C-I2 it was impossible to catch a visible 
aurora on the sky excluding far north. The obtainpd series 
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■ ■ 4 ' 5 ■ ' 

of spoctra vividly illustratos the oxistcutce of dii'ftisivc 

SJLov/ in tho north and couplote ab.^onec of aiy of 

♦ 

aurora in the largest part of tho slyr. In f ilijlit in 
the morning and evening usual flashes aro rejistratod ; 
flashes of rod oxygon linos, D-linos strips 3914 
She saao effect was rovcnled in the oxygen lino 5977 A. 

3he character and the size of this flash are anologous to 
the flash 6300 %, Probably, a tv/ilight effect of a groon 
oxygen line in high latitudes is not an exception. 

Ihe photographing on tho camera C-ISO-3 v/ith 10 mi- 
nuto exposition v/ith complete clouds is always marked by 
the appearance of oxygon lines 6364 % and 5577 A, and 
in one half of the cases by the presence of the stripe .of 
tho first negative systom of nitrogen. A spocti-um of sr.tis- 
factory quality is obtained in full moon when visual and 
photographic obsorvat ions of the weak forms of radiation 
are almost impossible. The usage of the data of patrol 
apoctrograph in this case fills up the gap /hich arouses 
quite naturally while v/orking v/ith tho photographic camera 
C -180. 

A more detailed analysis of spectra and their compa - 
xison with other geophysical phonomcua will be given in the 
next work. 
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inSBHIFTIONS TO TllE DRaVIUGS 

The eenerol vle^ of' the conerr, C-l'^O-S _ 

The tyolcel specter of the eurore. received 
esmern C-ieo-S (18-19X1.57) 

The red crovn (51 IH-l 17 58) 2 ereoeitlon. 

H . prcfcrebl.- In ‘he Couth ?5-26 lll.p8 

10 Bin ,n JJ js) 10 rln exposition 

M - in th€ North (16-17 ii 

^ . trooehout tho t:hoie r.>=y- (18-17 II 58) 

10 min exposition airoctcd upon the 

The o type re f, • ' (28-?9 X 57) 10 min exp. 

iTlovlng arc from E to V a 

s. 1 hlehly ^ovelcped the first positive system of 

/oo' 591 10 min exp* 

nytrogen \2?r2^ ii c -vn 

^ s. .» «-r thfi t^ilipht 5 min xp# 

9. The typical specter of the t iiipi 


1. 

2 . 

3 . 

4 . 

5. 

6. 

7 . 
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on HYDROOa; ZJ.iCoIOU IIT Tit MGHT OIX: 


by I.S.ShklovnKy 

the Zvoni|,^oro<1 Station of tho Institute for .‘.tncaphorlo 
Fhyslon un a^Ilnc has bci.n lacort^rt. ’. recently in xf nlc.ht sky 
spectrur. * Ithout any appreciable (:»-cnot*nttic .i;<turb(ino>. 

«.nothur feature of this line lo ita norro:nest». Its broe’th 
ioco not ‘jToctrd the iiistrunontrl br uidthi i«e« lien 'ithln ^ 2!2, 
Pro* this the scatter of tha ra-’ latino* hydro,;on etorco* velooltloa 
? ill be founa to bo /^Y / < 50 kno pep evcon; . Cn the other 
banl» the brso^'^ha of K^llnc in ’jurornl spiiotra ere hno*' n to »•*. : 
attain tens of sni-streBs, on.* the neat ter of velocities of tho 
rovllotlre otcMo (fop obeenratlono In the na(taotio horloon) 
attolno oono hun^lrod kllonetros per ooooniU 

It ' 111 be obvious that the enisslon observoa at 
ZrMaoTod Noy .Uffer ooscntluXly from the hydrot^en emlorioB 
of attroroe* ,h dw Incllno.'* to oonnoot this 'niacr lino 
V itb tho dlffttoo I^ oBlosloD of the hlght 8‘ky» obsorverl rooeut* 
ly at hlch altittidoa 

^ooordlng to tho averaeo Intensity of the '.iffuse 

Irradiation oonlnir fro* tho upper henlsphcpo, at hel(>hto 
start Inc x 1th 120 kns. is 


(i) 2r - 3.2.10 
% 


*5 


sec « ate rad ion 


csi^* oao.stamlliui 


4*9 hao boon oaphaslsed In tht obaarvo't 


radio* 


tloB la Boat llkaly to ba due to intarplanatary cus* ITavar* 
thalaaa no prafaranoa haa boon clvan to either of^v--'^^ 

the tT'o poaslbla hypothossa on the orleU of ..yiaaiijs* ini salon " 
of the intarplanftsfy iiaa» ?!•., (o) rtoonblnatlob of protons 
BB^ f^e alaotronSy. (b) aaatterlnc of aolar quanto by in* 
^*PP^^®®b:ny neutral hydrogen a tons* It la aoay to aoe hcT'orar 
thnt hypothaala (a) lo quite untvnnble. aupposu that the 
aosnehtyatiafli of free alaotroBs In the tnterplanatnry apace 
*0 * ®I • *^*^.*'* 1® ^ba coodsiit ration of protons* Then 

f © aan aoha use of the nall*knorn foznuloa from the theory 
of Xlcht anisalon by sasaouO nabulao and detamlne n^ ' hon 


f 
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T tind tho extension of tbo rrirti^^tinr Cltc Uno'.-n, 7uttlni; 

10^^ oiR| "fe flriJ thot 0«10^ on i.ut thl? conooiitmt«> 

ion of fmo elaotroas lu the intorpleoetofy epaoe ooene lBipo 9 t*lbly 
high ftfti' Is otlkln^ly at ▼arlonoa Itb tho photomutrlo air pola- 
rization observations of the zodi seal 

• Hy far noro affective in tha novhsniflB of rc soneooo sonttc- 

V 

rinr of solar quanta on into rplunct ary nv^utri.1 hydro(-;--.A atoms. 
In this 0084^ tho oonootrtition of t!io letter, n, ,‘pen be ,!».‘t» i*ii- 
nvd froa the relation 


Vd V’l8»Cl"vf* 


-{hy,.)/(k?) 




6 • Ic*^ is 


ITcra y ^2 is the frvqucaoy of the lino, 

the Uluticn o<K'ffloiont, ♦ i» th« ratio^ of ststisti- 

oel eights, and 7 can be detcmlned if tho flux of solar 
quanta and the profile of tho solar lino arc knovn. 

.'iOoordin*: to thv observations reportcu in , tho flux 
of flolap L^qutrnta varlos Ithln a rath* r • Ido ran^e, viz., from 
.1 or.;;/ciB see, to 5 or^j/cn** soo,, boint< apparently oorrelatcd 
vith solar activity, month before tho flicht of the rocket by 


r nns of "hloh tyman cnifioion In tho night oky rnr invosti^atof , 

• light rocket nwasupements of tho f\ur of direct solar 
radiation had ^ivon T? • C.6 org/on*^ On this basis r© 

put ry , • 0.5 9rt;/ cm^^sao. in further calculations. Cn^the 
oth.r Sand, the breadth of the solar 1^ linv loA/\<^0*3 A 
’~akin8 alio* anoe fop the high thomal volooiflii^B of the hydrogen 
atoms and for turbulent velooitios in tbc upper ohromosphe re 
(rborefron apparently tho solar l^is radlntoC) , \ e find that^ 
the brendth of this lino la hardly be lor o,15 2 . Tekinc 0.2 A 
for the true velue of the bpsadth of in the Bun*s speotrum, 
nnd putting 0.5 <-rt;/ om^ sio, re find T-v 7CC0® for the 

equivalent tom^raturc. Substituting this value of T in^^^ 

ClVvijp ttj^ 0.5 Aupoosc that there is ionization equi* 

librium in the interplanetary gas and that the flux of solar 
radiation in tho lyxnah oontinuun is C.J ;rg/ om^ sec.; then, 
kno'^ ing n^, *0 can use the foxviulae of thu theory of gasttous 
nebulae to find that tho concentration of lonizjd hydrogen atoms, 


4. 
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vhlch In equnl to the oonocntratlon of'^freo olootronn, rill br 

M 300 ono astronoMical unit o* ay from the sun. This vuluo 

is nueh lotver than that obtained by Siodontopf and r-chr^^^ from 

polarization obaorratlonc of the zoiUeoal ll^ht. So tht obaoryed 

polarization of the zodiacal ll^ht appears 'to bo due to dust 

pnrtlolea rather than free ulectrona (soc, for Inatanoe, 

Even If the obaaryod diffuse radiation should bo 

accounted for by 80«o reason other than the Interplanetary gast 

by a "ijeocorcna** axtcnulnt? over oeverul thousands or tana 

Of thousands of kllcnotres (thla h3rpotho8le cannot be exoludad 

entirely for the tico being) t then* all the aaaie, the rusulta 
(2) 

obtained In are of except Icnal Inportance for the study of 
I ha nature of the inxerplanetfiry nodlun. Xn this ooae the c 
Values of n^. end h^ found from thane obsorvatlons oust bo 
conaldured ea tbo upper boundary of tho content Of ncutml nad 
ionized hydrocen In the Intarplonetary apace. 

If the scattering of solar quanta by Interplanetary 
(or ^(Ceoooaonol** ’• this makes no difference here) neutral 
hydrogen atoaa la the oausbl neoboniam of the mdletloa 
froai the night eky, may oxpaot that other solar Lyman llnaa« 
end in the first Inatnnae the L0 line, nlll be aonttered too* 
O^lng to fluoresoenoa this must lead to a Tr.lcer «mla8lon«poaalb» 
ly of an Interplanetary origin* Lot ua entlmato tbls effeot 
^aantltatiyely* 


The Intensity of the solar line, obtained In the rooket 
flight of February 21, 1955 » Ip 0.01 arg/cm^ sec., If alloranaa 
for abaorptlon by end moleoulea in the higher Inyera of 
the atmoaphare la made* This la l/60,ot the line intensity* 


Xlongaide the nboorptlon of hy O2 end moleculoa its 
resonanoo abaori^tlon by oxygen atons on tho tranaitlon 

5p #91 

2 ihoulfi be oxx^ected If the oacillator strength 

for thi#' '^transition ia c.Ol^®^, tre may state from the ooaqni* 
tutlonn node In ' thet the atoinio oxygen of the earth’s 


atmosphere r,l>l obsorb as much as 30^^ of tho rad let Ion fluv. 

ifnia givoa rlaa to a fluoraooanoa of the terroatrlol atmoa- 


phore: In lines ^ B446 and L1394 % nhlch’oen .bo obaer* 
rad during t* 1 light (aaa 


■■ f 
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Thuf the flux of Lq rtwJlntioii lltorated from obeorptioa by th« 

^ ^ • 


otnoapbcre la l/ 4 o of the radiation flux. 


Upon tho ahaorptloa of an quantun an Intorplaaitnry 
hydrogen atom cm ptisa to the second lorel • ith the anlaalon of 


an quantun, ^t uo ostlnato tht> nunbar 11 of a ^ quanta thorehy 
aeatteredi ^ 




0 

I 

Li 


r® 

V 




( 5 ) 


^P1 




^2 Si 


tha oounbor of aoattcrod i qunnta. Substituting tb# 


quantities In ( 3 ) by thalr values clTes 
y.ooordlna to^^^ 


thr flux of L 


IC*^ E 


'L 

rn 


•*ty »• 


0 %iiv X xujc or 
10*^ ere/0«^ SCO, • 6. 


<♦) 

rotation froB thu night 
photona/on'* seo« 


10' 


Hanoe tho flux of lntex*plonetary (or ’’geoooronal'*) vrin ho 




10 photons /owt seo, ( 5 ) 

y.s a natter of foot this value nust be several tana per oent 
hicher oring to the aoatterlng of the hieher Lynon lines and 
tho Bubaoquent oasonde trnneitlons. 

Thus the preaenoo of the dlffuao Irradiation In tho night 
glo^ nunt naoessnrlly have for Ita oonoequenoe tho preaonoo of n 
rank hut yot nenoumble field of l^radlotlon. Thia enlaalon la 
likely to arlao In tho lute fpl one t ary apaoo, although there la 
no aUfflolent argunent for the preaent to refute the *'goooorohnl* 
hypotheala. It should bo otqiihaalaed that our eonoluaion on tho 
proaonee of un onlaslon d'oaa not depend on either "Into^lu* 
notary^ or ^geoooronul* looatlon of the sonttering hydrogen atoaa» 


Aa haa bean atatod nbove, tho flux of tolar L 

quanta la varlnhle irlthln a fairly T-itj# range. At ^ho and of 

. #•, ^ _ 


1955 this flux, aooordlng to rrr.B about 5 arg/ on aoo,| 


ohlah nay be eonnooted ' Ith loo rente In tha general nativity of 
the aun. In 1997 “ 1950 , vhan the obaarVatlona at Zvanlgorod "‘ore 
he lag oonduotod, the general level of aolar ootlvlty roa higher 
on the averts than la 1955 . The flux cf *uty nlao Ik» suppoaed 
to bo oorrcldtad ritb solar aotlvlty* If ae, tho flux of 
quanta In tha night glo*? oan be an order of nagaltuda higher than 
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7 2 

, reaching 2 • XO photons/ om seoti or 2C R# 
and even raoro, porhnpa* 

The flux of H^“BCaeur*d at Zvenlgonod fluctuated fPo« 
nlGht to nlcht rlthln 5 to 2C fi, rhloh la In fair ugreemont 
' Ith the oonoopte dtvoloped abeve* 

jjx interoatlnG experlnent, doolalvo for the* evolvcid theory » 
*«y bo sufcaated. KoiaeXy# If the cirieelon In tho night gXo^ 

is due to scattering by hycir':giti utoBiS • it ahould b<* conaldornb* 
ly polerited. Tho oboor'/f.t.lont’ ' hioh rcight verify this point 
t.re not easy indeed in vio^ of thes slight intensity of the 'H|^ 
emission* StiXl they din bo fulfilled, 

Inatltute for Atmospheric Physios 
Academy of Sciences of tho USCH 
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nUJlBBbjSf CJIEAbl BOJIMAOB 

flM^eiot CACA MCTeopa npeAcraaAaeT coOom) pejihoe HMfane apa> 
poAM- B OTANiMe OT rasoBUx oie;ioB, bhv(Hiiux TaihKO b iiOMHOe speua, 
■UAeaue CAeAM saMerHU toahko Aiieu mam a cywepKH. Ohm noaiwiNioTra 
•pN noAere KpynHwx Soamaob, hh^ko apoNHKUK iuHx b axMoccpcpy. Ha 
Cb^taom 4>OMe HetSa, noAO^^HO o6uhhuu o6.iaKaM, b ^aBHCHMOCTH or 
•catiaeNNa co.iNeMMUMH AyiaMM. uhu Moryt 6uTb h cb^tauum, n reMHU- 
Ma. (IpocKTNpyacb aa 4 :oh h. ohm OyAyr KaaaTkCM i omtm b^phumii, 
CCAH OHM AclMaT B TCHM .'tfMAH, Ah6o MpeaBbiWaArO HpKHMH, MBK 0M 
paCKBA^HHUMH, eCAM BTH CAe^M OCRt lUHIOTCII npHMWMH AyqBMH CuAHtia 
M Tea awcoTax, tac ohh pacnoA<)H^eHM. Ecah a sro apeMB Co^iHue mb* 
lOANtca noA ropHSoHTOM iiaO.iKiAaieAH m HacTyiiMAH cyM«pKH, to nx caeT 
HtOMCeT rtHTb TaK HpOK, MTO 6y ler AaBBTb TeHH, or 3<-MHMX npeAMelOB. 
rkOBOHaHaAbHU npHUOAHHrAHUII CA.'A nOA BAMHHHeM BOTAymHMX ie<ie< 
■hA yace Mepea HeckuAbKO ct-Kyiu Ka)heTCM saayOpebHUii h xareM act 
6oAtt N 6 <iAFe MCKpHBAHercB. HaiKiMHHaa sacruiiiii yio moamhk), noKa erO 
•eTpBMH He pasBeeT b ciopuHhi. llpM 910M cAeA paciuMpiieicii, pacnoA* 
aacrm, TycKHeer, npeBf'aiuieua a oaho hah aecKoAbkO OeccpopiieMHbil 
oOkABibOB, mhopab BuifiHVbuiHxcH B HanpaB^ieNHH c>-oero AanxceBNa, ■ 
lepcx aoAH8ca*<(ac, a HHui.;a h nepea uecKoAbKO nacoa, pacceHaaerca 
coaceM. 

riepauc cooOiueHHH c Meieopubix cAeAax, cyAM no onMcaaMio — 
BMAcaux, Hhi BcrpeqaeM y KHTaAueB. HpMXOTAHBue narHCu rxeAa n(^ 
pOAMAM y NapOADB BOCTOK8 DpeACTaBAeMMC O HC^eCHUX ApaKOHBX, DOXa* 

^aaxuHX CoAHse a Jlyny bo apeMa saTMeHMA, t. e. a yaAax mx opOar; 
BTH ysAu sarrM ctbam oOoauaMaTb aNamcaMN NCKpNBAeHHoro ueTCopaoro 
CACSA8 (ir M J^). 

B JlaapcHTbCBCKoA AeTOBHCH yxe noA 11- !!■ 1110 r. oinicaa ouAe' 

BoA CAeA OoAHAB. B OTHOlueHMM Apyroro CoANAB C aMAMUWM AHCKOM ^ 

•BHO apyry omcaHy* cKaaaHo. hto ero caca 6 ua .a of^pase aaea aeAa- 
aaro n ctoma no He6y c sac AHebHwA m paaiiAcca*. PpH naACHHM BeAa> 
KoyoioxcKMX MCTfopHTOB 15 HK MB 1296 T. .o noAyAHf nbAac aaeaany 
aaji rpaA Vcrior o6abk leMeH’, h 3 ryn .OAMCraarN moahhro CAHcraMi^ 
iaCBpecraMH... orHCMHue xe lyMH xoraxy co TynarNCii BMecrc*. oocAt 
aero .paaaoAaiaeca oOAaau oiHeaMM hb ace crpaHU h domaocti aa mo- 
CIA oyaMNNaa a tamh noAOMMuia aa DyctUNax MHoraa aece a 



a 
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MHOTNM M oVi'WMC.ieHHUM KtUCMHeM nO.IOMMytU AtC N OUl JipCB«* 

ca HC KopcHH ksOmuin, a aiue Bnonu no;iuAMiua*. Mm yaMaaM aoaTN 
TOMHoe OHNcaNNe raKojl )kc KapTMHM ()57 ;ieT rDycra npa najiMiia Ca* 
. . j^ore- AaaHbcKoro arTeopirra. B atpoae apKMil nMaeaol caeacauMSMCa 
‘ d apcAcraa/ieHMeu o aosHaaiuel T^xmuHe a ueOocaoAt (.aeCo pAluerta* 
.iocb‘), caaosb Korcpyo npoHuKaer .caer acHapeaeaaMt* no .otfMcac- 
HHK)' aepKOBHHX ACMTCaeA. B ilMKOHOBCMOft JieTOOMCa, cooOuuiercB, <aTO 
'>■19 (M. V. 1421 r. npoH^uiano naacaae MCTeoparoa .aao o<ijian*, « 
29. XI. (9. XII. H. CT ) 1662 r. .noKaaaaacb no aeOy aan Om Moaaaa, aedo 
HaABoe pasABoaaoch M hotom Kaaeaae naAtaa c seAMKoio apocran m> 
.iBkoe a MBAoe ropaiee*. Paa onacaHaft nwAcaux cacaob as caOiipaaix 
aeTonMceft 17 — 18 aa. 6 uji npHseAea npo<p. ApaaepTOu. B aax coABfacar* 
ca aKKypaTioe h OecxHTpocTHoe onacaHHe aaaeHHa, Kakaa oao opCACrta* 
•laAOCb r/iasaa oieaHiuea I"!. 

I ACKaOpa 1898 r. a flu.iTaae HaCAioASAca noAer apKoro Oomub. 
XTaBaBUiero caca- B. A. KaAHCMMA tacaba aecKoAbKO CHaaaoa c aero. 
KOTopue a npHCABA PyccKowy AcrpoaoMaaecKOMy oOmecTay, ocaoaaa* 
Hoay aa HCCKOAbKo Aei^AO ipro. 4>oiorpa({>Ha, noraAiUHe a flaoat 
Ay 1942 r. a TleNaarpaAr. 6 uah nepauMa a aape. Bropyio (pororpa^in 
noAyMHAa raKwe pyccaar yMeaue: a MoaroAHH II. P. EaAMaaaMBoa, 
cayTHNK n. K. KosAoaa, <'4>oTorpa4>apoaaA oopasareAbauA CAtM. <k)JiaAA 

• 29. XII. (1.^. XII. H. CT.) 1905 r. h 3 Xa Tay-0, lOKHoe I'oOh: ero bmwm 
' lacTb aa 4>oHe sapa 6uAa TeaaoA. a aepxRRa aacTb. a xysax COMWth- 
caeTAOH. ^Aaa, noNBHBuiHAea a 5 a. ahr .no iiyTH cao«ro hoiMmPm* 
rasARA exaa saueTHyio cepoBaryio noAOCvy m, cKAOHaaniacb rpaxytoa 
TO 10 K ropMJOMTv, MraoBeHHo npCBpaTHAcn a rycroe oOxaxao jmImi. 

■ oOpasoaaBinee sitcm SMeeoOpaiHyio tparypy... JMeeoOpaSHaa no/racaa 
'ipeACTaa.TRAacb OMeHb »<t>4>eKTHoA b oOabcth HHacaeA Tp«iH, ntmaffw ci 
B ctpt-^py HaaPoxee rycroA uKpacKH nycTMHNoA sapa, Toraa kbk cptAtM 
rp«Tb noxoAHAa na npKyio OeAHany KyneBbix o6.iakOB. a Bepxaaa gpiAA* 
rTaa.TRAa npocroA cepuA aum* •• •/ 

BoAhuioA TyurycckMA McreopHT. npoAereBUiMA a Ch6hpn a Vn. yfpa 
JO. VI. 1904 r., ocraBARA nocxe csoeru nuAera caca. OTMeaeaHHA «aMli* 
MR AHuaMH. B NanaAbHoA craARR oh Oua OAeARua. aareu 6oAec IMt* 
HUM (bto mbachhc OTMAHaercR nocTORHMO, rax kbk a 6oA«e paspesAR* 
RMX oOAacrax paspyueHae Mereopaoro rexa axer MAHce hracwiirmo, 
HAM a Oo.ife RAOTHfcix HH)KHMX v'AORx M AOi'TMraeT noBRAauouy laaMtR' 
MVaa B HHHtHeM ynaCTKe nyra). 3ror cacx saBMBaAca RAyOKtMR' 

' BHXpeBMX ABNHCeHHA B BOSAyXB. HanOMRMM, MTO R CAeXA OiMKROro 
Mereopara 30. Vlll. 1%87 r. uaOAtoAaAocb cnapaAbaoe aaKpyHHRfMN. B 
c. Kexae Ha Anr.ipe ObiAeaoil caaa TynryccKoro MereopHTa te^rcatM* 
.ia np^Bt'e C>AHua, k sanaiv, ao BOtAyiiikbiMH TeHCHHRiiM A1«40 

' CMeuraTb K Bocroxy h oh n;»otne.i nep«A CoAHuevi. B btot MoncRt mmImi- 
• -THCb .paAy>KHue II0.10CU... cnnHe, sAAeaue, KpacauA', t. a. aM«M<lAcro 
apaiaanR. Do aaOAroAeHaio H T HayaenKo (KewMa) a »ro apcMR CARA 
CTBA .BO MHoro pa^ uiHpe". B caasa c iiaAeaHeM MercopaTa a BSpHMai. 
a TaK)Ke orroro, aro aereoptfr conpoBowAaAH nuACBue MRctu, •, itu* 
Rod RTMOCpApe BoaftHKaiH onTRHAiKHe aaoua.iHa. 

* SaMeiareAbHuA npaaep OAROro nuAesoro cACxa aR 4 
BorycAaBKa. BunaBjiHlI a II m. 49 m. yrpa 5/18. X. 1916 r. a npif^p- 

'>' cwod oOabcth Oahs cTaaiiHH KB>KA rpoa«‘KoBo -.Xopaaioao a xoRilac 
p. BsAhhUs B c.' rpHPopbPae rt.T. llHKo.ibCKa yccypaiicaoro naff mjlRuarB 
.ReopRMBH no.Toca cryifi^HHoro ceporo AUMa .. Ha ropM^onre... AcMoc 
ryCToe oSabko AUMa*. pacceHstueecR a 12 a 07 a. 3iot we cacir^fuji 
BMXfA' sa 350 »km a KRTae^fB. 'll. liasapoa) o' Myj|RHbu.«HHCMt« A^iMko* 
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V .. Tv. tiojMi KpacMWM. 8. ai>" ao i' re 

ropwi H3 XyaH raiiejiKHH ■ t933 i pacCKaswaa.! aaiopy, 'no b Ih km 
Blue " n„ u uh>k. 11. H. CoHAapb BBjie.nH. mu > 

oT HMKtMbCKa-yccypHi Ku 6i>icTpo pacTaaBiiiHft 3 k 

.c H JiOKHefi aaciM. 6;iH.Ke k yK. 

OlHOCHTCa K (yu;t BeCbMB rpaHAHr*sHUM (noM'Wfyr- 

;4aHiiowy .MepHony o6.naKy , ' „ j plpn aubjkcuhh 6o- . 

Ky. ivcu-fiieMHutt MBA MOMeinaiiM npopwM- 

AHA> bmamo. Ban ckbo , ueieopHTW- A»a *s KOiopux iiaxoA*Tcv 

ABCb oraebHMe opyH. IIOAH" 

B KoaAeKUHH AH CCLK, Tpri x,Kiiiiof>f a3t.i4 cHAeBwe CAeAb 

MCTBepTH BO H MtieopMibi. nnpo«i«i. 

npoii»BOA«T He lOAbHO • .pui-c-B Me iirpaeT r^aBHOft poAH 

npM BOCMH^ecKM* n,u( Hxoie A.iHHbCKOio wfc.itsHoroMeTet.- 

SSS.:“‘%«c«oV»“Uoe «<.6.h.o . e, o «p. 

Ht JUI« B^IO 1 .K Itll vaK iCl'afl 110 . 10 * • 

Ali IIS4 weft cyitfil t f n I 

ar Tlrpa. Ov*'k. A oCoaoii, b evMepKax npoiae.i aphiik 

Ka 21 I iy^4 r. B r. I M T e. BU MeHHe >0 mmh., i •• 

'?:r •'« ; . 

na AHrapcKO ' P „^. ,p M<it(.rina I ItpaovaflcKHM iioceAOK bC.ih.«h 
npH na.ieHHH mj.ieBeA c.u a. b oahom hs iiyHKioB iipoer ■ 

H)| beBa ^ rivHH b 4)83v 9 Aiieft. P.03 Hhk piAywHun Benei: 

TBpOMBIUMflCH Ha flMCk * ^ lliaMt TLW BOlOPOl O 8BTOp MaUie/. 

"u^ rue mb^ o“;: " aa^J^areAbHuA ‘ni.AeBoe 

iTpeA «K..o- '.rvris’T! r.." 

SKCnoAHUMK AAH * !,",'‘%TV'*Vllte’CH pCAMaBlUMM CAVAtfl. • 

>K.eAiUH oobIha ' ►i-yiu."" ^ BM iiiMwfi iinMaca. Cro kjmks m..- 

«PVO0,® . .op.-. 

M.pyT-, p..Hy~ V, mTiZ^n,MU . Co..,..*.. 

K.pri:.oV.ot.V^r.o,.-,,'..^ 

.... r:.'^ 

c H.,-. 3,100. »'.“““;""VoTo;i.,n" •“?<« 

m".“ sa°»peMH** i TopoJ MHpoBcft BofiHH H AaBiuaH paabHiHe pHoiy 

zri t= 

,='Sp.^p.rr .. yo^::: ir : 

?«oT."«“.rr.lroil- .IO...O- orhoKHO-.i...-. . .... 

liA V . iit6e F'aa^iitMHbi^ j aaBMiwn ero iiWvieBon 

c^JmcSmch^i-’A r. HeeaftOBbiM. TypCyAenuHa BweAe Hayden* flrepOH 

« A 
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« . m [v r^)“ x7933^•X™“. 2,-7T.„r* * 

^mph. CO CKopocrbw 15 km'cck 

■UCOTH 43 KM. RaftAeKHOt H^JeOjJjAHTHlJ? ^ R “ 

OiCAa H|$ 82 KM. HfHeiHO§eHM«^-^H » ^ Bucora noRMCHHR 

BepiHM Mactb CACAa pacRo^ ero RAHHa L, - 43 km. 

4ee npNTOM n.iomoR. B cca KviimV HM)K»«*ft, (Jo- 

mA bpoeKTMpoaaTbCR Ha '•♦ "•«. 

.•pp«t crhnA. cpcAHHi aAaa h caeriaa" ^ •oaiiRK 

l>acno4o*^HM«e k KOHuy TpaeKrm'In ’ 6 .im3ko 

.AMM- npH no.iere. nep meimaft n . '*«P«“« 

H!To-0eawA (Oami ropHK>HTa Kaiauinu'i^a paspesKeHMa c-ieja a Tony6n- 

ipoiOBoe. ofl.iaKo. cosaaBSA t^hh no-ievij h "“"P- 

AyPoA OTTeHOK VKasMBaeT hi rm, m , u ” Kiaa ica t^mhum be^o-ro- 
I'liaAa MereopHTa HHSMaie jimhj hhho ('ai-ii’o^.ienHOcrH Hare- 

KM Ha BMCOr.- 70-80 km H 0 ” k-u r irrt ’ M 

ciet p-tcoiMpHACR ao 6 10 km mu ^hhh 

.«) TeMeHMavii Ha 40 h do lee km oi.,v ot „ ^ , paanec- 

HMft UOMCHT OKa'iaAOH H ’ '"i Wv.* l- ^ ^ A(>>l<)if. OdV'U CACAH R ||ep- 

..peAe-i cyMMapJr: cch ’^ '4 "TZ" »«*-» 

I.. ynaaoTHM MercopHr^M (mp^.ra'H^^ KH.orp.MM. cyAR 

••<H -ercupHra a kohii., KorA« oh rre^ aa^rr "P" 

•.acrHU. OKyraMiibix •lepiiuM awmom. -’aBHHOft ..rAe.u.Mux apKHX 

it - 

j . c“ot« 0» ™"“* y""""* •'"K o6m,'.<,. COM!- 

KM r?J; a!,. 'i®'**** *» OKaJa.acb .a BHcote H« * 2 S 6 

loMeL 33 AadoparopHR. AtuxaPaA. a Te- 

TRKMM OftparOM MCA ocaema^ira" rf.r "P®*°^"''* •*• RUCOTe 43 km, 

"*’ E^!r E{?HiV - = 

™ lo H nUo«». S" nM«. 

KpHBNauu TaK^MTrt R MHHyr npHAa^M exiy bha arhhh abohkoA 

T.'^liuit^cit'^o r *e*e3iioro MWofiHT. 1 2 . n""?!!"" V 

kvriTA. « nOHBy CO CKOpOCTbPn 0.5 ^1 KM ceK Doeil 

SiaMCR M iioiar;? UJHPOKHM. aumhum! Cyp.iRUiHM H Jayia? 

HenpcprMSiMiHo Bcnr...*;';?" A«r.wrm"u:;: 

"• 20 »a. aeaHMHH - r 3“ ? 

MMO xopomo saMeTMTb arrm). rah OoAee mcm b 10^ pas ppii noAetc 
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MS (kwiNXS *e4To-6e;ioro asert BupuBS^HCk KpicHue nABMeiiBue crpyii 

N TBMy^lCB XBOCT KMHO-CCpOrO UBCTB, KOfOpUi B rOJTOBt 6hl^ *iepHUM. 

Korxa c-iea ptciuMpM^icB lepes HecKoabKo bbcob ao 10“— 15", Htpea He- 
ro HBMBJio npooBCMHBBTb ro^y6oe Hffio. HoMHoe Hefto b o6Jf;iCTH noaeTB 
.KBSsaocb 3 Ha 4 HTe;ibMo jipMe, seu b apyrax Mectax*, a Ha c.ieAvKiuiHe 
AHN iia iiecie CAeaa ortpasoBa^acb o4Aa«iHax no.iora KOHAeacanMH, 

BOCcTBHaBAHBaBUian ero oaepTaMMii |*^). Ha paccioHHMH 300 ku b ^Ayn- 
re OUAO BHAHO, hto b nt-pBoA noAOBHHf nyra cacab hc 6u.io h Co.iha 
. leieA CO cahaom toahko bo BTOpott noAOBMHe nytH. Caca hmca cHanaAa 
peSKHft Kpaft H TBM, TAC OH HpOeKTHpOBaACB BB CoAHUP, nOCAPAHet' BO- 

Bce He 6ujio BHAHO. KorAa caca ctba peAetb, to Coahhc cibao npocBC- 

HHBBTb KpaCHOBarUM AHCKOM, MTO OTMe^cHO OMPHb ysepCHHO paTHUMH 

* AHHBMM. XyAO*HMK MeABeACB B MnaHe pHCOBaA CAyMaflHO MeCTHhift 
neftaaat h nocAe aophcobba hs xapTHHe noAer MercopHTa h ero aumhuA 
CAex. Ma-aa utTHAii oOhihA Apefl<|) CAPia Oua MaA. 

ynoMNMeM MeKOTopue (PaKTM na aapyOewHUX abhhux. BHHToofipaa- 
Hor abmjm* Hwe ycMaTpunaAoCb B hmapbom capap iieieopHTa OpBHHbo 
31. Vll. 1H72 r., npoAPTaBuiero hsa HriAMeft; B CAeae uPTCopHia Xomctpa 
12. II. Ib72 r. U 1 T 8 T AftoBi, CIIIA, 6 ijao bhaho CMAbHoe ABHiiceHHe Boa 
AyuiHux Ma:c, BoaMyiuPHHhix noiPiovi MereoptiTa. f. 1907 r. HaMa.i mc- 
CAeAOBaHht ueTt-opHux CAPAOB TpayrtpHAJK, noKaaaBiUHfl, *»to raioBuo 
CAeAu noaBA«K)rcH bhoip H2 km, a iihiAt Bue b ochobhom c H - 64 km h 
HHX te. <)BM ocoOphho MacThi Ha BUCore 40 km. peAKH BUine 64 km (AO 
80 km); Ca'Mhlft HHSKMft C.IPA 6«A OTMPHPM npOCTHpaK)inHMCJI AO BUCOTU 

* 8 KM (HBAPHHe MeTfOpHTB ^HMMPpH B ripyCCMH 1. Vll. 1920 f.). hU 1H HO- 
AyHeiifai (pOTorpaipHM nHAPBUx c.ieAOB Coahaob 24. XI. 1910 r. (HeHtpaAb- 
Haa Hhahh), 2 VI. 1912 r. b lOwHofl AippHKP, HecKoAbko chhmkob H3 
paaHux MPCT orpoMHoro 6oaha8 24. III. 1933 r , noKaaaBuiHP nepeue 
npHiHBKH nuAPBoro cAeaa na Bhiooie 100 km m AocTHruiero rotom oftiie- 
Ma B 4000 KM*. llaMSAO HHTPHCHBHOrO PBPMeHHH fiOAHAB OhIAO H8 H = 

.56 KM, rae o6paao»aAocb oOabmko, bhanmoc eme nac cnycra nocAC 
BocxoAa CoAHua. K 1920 r. Ka.ibKe hmpa abhhup o cmpihphhh 20 nti- 
APBbix CACAOB. PasMep nuAUHOK HaraoKa cmhtba b lO”* - 10 * mhkpohb. 

R 1931 r. itleipep atK.iwsHA, hto ambmptp nuAPBoro CAPAa b nepaufl 
MOMCHT COCTaB.iaeT AeCBTKH MerpOB npM AAHHe B AeCHTKM KM. TpayOpMA* 
noAarai, mto nu-iPBue capau bh ihu TaK*e H iioHbio npn CB.*Te Jlyau. 

B 1941 r. MoxaMMPA XaH, npeaHAfHT X <AAepa68ACKofl aKaaeMHH Hayx 
(Hhahh) cooftiuHA o tom, mto HMorAB B AyHHue homh bmahu ua mtho- 
BPHbe B MPCTaX BCnMIDPK OCBPIHCHHUP JlyHOft nUAPBUC oO.ia^Ka HCkO- 
Topux MCTPOpOB 2 — 3 BPA. H BpMP. OOhlHHUP MPTeOpU He OCTiBAHIOT 
tBMeTHIilX nUAPBfalX CAPAOB, TBK KBK npOAPTBIOT BblUJC, TAC paCCCHBaHMe 
HBCTHIl CAPAB n|»Om'XOAHT HS fto.TblUPe paCCTOHHHP. OnpoMCM, MBKC 

lk>Ab(t> 22. V. 1911 r. BHAeA Mcreop co capaom b 4 ', noc.ie tioracaHMH 
KOTOporo BBe.aaa t (ip.ia, Koropyio oh nepecPK (hto OuBapT booOiup 
peAKOl), HCMeaAB bb .1.5 cpk. Mower Curb asesAa HCMeaAB or Hapyiue- 
HHH oriTHMeCKofl fipoapa'iHOCTH Boaayxa: naiipuMep 21. i' hacoh 1/ V. 1911 r. 
iiaOAioABA npoxowAfHHP MJTeopa B 35' OT tCtiHTcpa, nocAe Mero b re- 
.lecKon Ha npoTHWPHHH 4—5 mmh. Cu-th bmahm Aniiib CMyTH*je KoaTypy 

* RABHeTM — T8K CHAbHO MPTeOp BT^BAaMyiHA B03AyX CBOHM RO.ieTOM. 
B 1917 r. I-Jmmai. Tyuif bo <t>paHUMH noAyMii.i chhmkm capAB oahopo 
AH eBHoro 6oAHAa Flo cooOmiHHK) B. I'yra n Ilpare iia reocpHTH'iecKofl 
oOcepBaTopHH iiMeercH eute ojmh chhmok nwAPBoro cAeaa. 24. 111. 1935 r. 
BaH-Cxpa.iPH h rpyHena.’tbA hs 2 nvHKTOB f OA.iaHAHH chsah BepTHKa.ib- 
huA CAPA CoAHAa M ero cMPtaeHHP. MeteopHi llanTap, <t>HAHnnnHu, npH 
noAere 16. 111. 1938 r. coaAax caca, bhahmuA ckbosi. uMppycy. HpKOCTb 
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OftaerHifT n.lfHoMltU* KAMCp HblHr 

6u;ih nonyscH^^nep^ir? c«lfMKroIw?J ** ^ 

UBeriim 4)OTorpa4»M» .ico^axpoM* i?# caMoaera, ii nepaaa 

roJiyOoM he6e (no^yqeHO Heckoji» In »«i*uie;i mmcto <)«jiuh h» 
28. IX. 1953 r. 6.1W naoH^ca py’iHHu KHHoanaapaioii), 

■MAMMoro Ha 38KaTe Co-fnaa B^reneune hm'H'Ho^da 

.iMe ofl48HKa. Ciea HanouMy«ji « np«»P'*iHBiu«roca » cbct- 

K COJKa^MMIo. oOmmho ,tk 4)OTOrpa0MH caM04eT0.. Ho, 

MoryT CuTb HayMHo ofiDafioraHu ^ opneHTHpoB h He 

nujieiuiiM c/iejiiMH b KaKOM-;iM6o ^^^AioAtnnh uba 

HecK04bK0 JecHTH^THft r.?" ® raic KaK sa 

crotHHx ra3o.bx ' «..« 0. H. 250 

Jhhc”^oXkTh““ SMp^ 

Mol* uereopu M Xaaa ho' npoBepMTb .oceeiueMHue /ly- 

H8 ♦oHe.sapM nM;ieBuJ hcuiockh ‘k * ***«<>•«•* 

Teopai. Kan H3BecTHo sane^^ii ^ * -ereopo.. 06nMHMe mb- 

HB ocTawaiOT, Tan MIC npoieraioT Juill ” 

SaMBTHOil TOabKO OT Buco/w Ji H HH>M * A^aaBlCH 

^JoxoflBT. Ec4h ^He KaKoft HMCvJ^ ieJeon ri.. >*^rtopu rawa hb 

HaM6o.iee HMTepBCHbiil^^ji *»osfl> xe? 

-oro c^icAa c ae4b«7ape/e.,;^HH;? no^iyneNHa .npo6b.- t.- 

cTSTx ropeie^H-e VjS 

pynypi «CTHW, o.p,.„;,,Tc, oT«ome»«« r„ > 

•W.M C»T., pWCMom,. CK,«CTM i , 

»M crpynyiM cjinu , oOiem R xtftKnpMytrc, wp«s -,,Mop,c- 
C«t.«,0.«c«>*CTB.-»«„,o« i, C«A. Lh«ck,«h 

AeiMA / (a); ^Triioc^eDe hVtid'^^m. ***** "ANyAycTMA 4>yHKaHH pArnpsAe- 
MHKpOHi C03LaaeT ^ MB4MHMC OUJIHHOK M KBOe^eK C <7-^0, 1 

npospaHHocTb eosAyxa '1***Io^ CMabbo BjiHNioiiorio mb 

KtK or cn^toumoro T.ep4^o Ll ' i 

HHTBp4.epBHaMM CBBTa tc IH / / ^ ° l*03HHKaiOT MUIBHNa 

^ «^“eTa. U..1H 1. ), TO npoHcxojiHT MHoroKpaTHOB pac- 

*MHB CHBTB. npH BTOM 1.1 parr BaWHy-K) po.lb BB.IHBHIia f!* . „a,u. 

rTsYiM yuTo^^^ Hac-CBM). Lcau /. I 

HA4>rAhptlCbUX ?HHWbOA*rj/B,"^!i*ril * ******'**** *■*" > AMPA(tAWIA10Ayx H 

Wbw.* (HHMKOB CAeAB H CniM^eCkHX NBJiehMft li h#»if fljia 

T..A»,«,„X AA p.«..«.Ab,0 hs'J'apAAA. 
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nu.iHpii3au.HH cBt’Ta, orpajKeHHOro ot hhx. Hc^h / eCTi. nowasaie.ib iior- 
.louieHMM N n noKa3a7e./ib npe^oM^ieHHN, tu a.ifi cn.iHKarHux nu.iHUOK 
MOiKHO HatiTH / no aeJiHHNHe noMoiueHHH cneTa, iipouiruuieru nepra 
.laOopaTOpMuA oCpaaeu. no Kos4Kl>HUHt htv orpa/KeHna Koroporo mujkho 
no.iyHMTb H fi. Pa.iHoo6pa9Hf / n n npoiisBojMT pasMooftpasHf xparok 
u npnpoAe. Ma.io npoapaiHue Te^aa’ oiji{i»aioi oahh nacia h npuny^waioi 
AoncvnHRTfAbHue; uaAO nor;iouiaiuuiHe Te;ia pacceHuaKiT cbct tia a-ieut-H- 
rax nyTHOCTH h noTowy uAMHaKOBu oKpaiurnbi h b orpa^KeiiHOM, m b 
npoxoAHiUMM CBere. MepHoe t^au ne oTpanvaeT h He nponycKaer cBera. 
Kax Nce Oyaer oCcToiiTb aeao c nu^iesuM r^iexoM b ue.iuM? 

PtCCHUTpMM rHBMaAB DOBeAt.HHe 01A(VlbHOfl nblAMHKH, KOTOpym 6>AeM 
’ CHHTBTb inapHKOM paAHyca a. floMHH (• BoxHOBoft npHpoAC cnera, noxo- 

)KHM '.“1 -* ** . Hcam f-' 0,1, TO TaKyr) nacTHny mowbo ciHTBTb uaxot, 

oMa OyaeT paccoHsaTb cbbt o6paTHO npoiiopoMOHaabHo >*, rax mto mu 
yBNAHM roAy6ux xyneA 6oxbnie Mru KpacHux. Kax, nanp., b Caere AueB- 
Horo MeOa hah b Kuxbue CaiypHa. B cHxy bo.iuobux CBOHcra cseia ra- 
Kaa MacTHua (nporpaHHaa ham hct) paccenBaer OAHHakoaoe KOAimecrBo 
CBera kbk no HanpaaAeHHio naAaH>uieio cBeia (anepeA), rax h HaacTpeMv 
eMy (uasaA)- npeAcraBHM renepb ceOe, mto xaiu niapHX r.iaAXHA ii or- 
paMcaer sepxaAbHo, xax BejiocHiieAHuft uiapHx. Mcko, mto ocHOBHoe xoah- 
’tecTBO CBera oh oTpasHT HaasA. npHHt-M paBHuuepiio bu Bce cropoHu. 
^■♦to xerxo BHAerb, HaOxioAax oipa>xeHHt ci<eia CoAnna b tbkom mapHKc. 
Tenepb yBCXHMHH iiiapNX ao c- — 1; Mi-3a AH4><))paKUHM cBeia Macib cbc- 
toboA BHeprHH HaMHer oepeCpacuHarbCH BtiepeA b icHesyio o^Aacib, rah 
>iTo npH BriepeA h HasrtA CyAer pacccHBaTbCH int ia nu,)ouny IIpB 

'.=6 Hacrynaer nepi-xoA x .KpyoHUH* nacTHuaM. BcuMeu iiiapHX c '■ 

= 10. Oh Moa(eT 6uTb npoapaMHUu, xiix ciexAHHHuA. hah uciipoapaMHUtK 
• xaK yroAbHUfl hah xax sepxaAbHuft. H iiepBuM c.iyMae caeiOBaH SHt prun, 

V iipoiiAM lepea uiapHX, pacceercH BiiepcA m uaiaA HH'iero He uipa 

\ iMTCH. IlpaxTHMecKH t o( 'THuuieHHe fiyAer oxo.io 9A% h 6". . 3cpKa.ib- 

' Huii luapHK AacT npocrOe c4»epHMCcKoe oTpaxceHne HaaaA, BiiepeAH 

Hero OyAcr icHb. HCpHuA yroAbHuii uiapHx uaaaA HHHeio He Aaci. 

a npaxTMMecKH h 3-3(| ;iH(^()4)pakUHH h oTpaaceHHH Hexoiopoe k-iaii- 
necTBO »HeprHH noui.^t Tent pi. nocHorpHM. mo Aacr ofuaxo 

tacTHn, T. e. nuAfHoft cAe^- CHanaAa AonyciHM, nru Bt e uiapHXH oa 
H oro pajMepa. Oft.;;,^;o msai^* Macnm O.l), jipu.tpa'inux h Heiipoa 
paMHUX. ecAH oHi, He cami'i^om iy(T(;e, fiyAcr xaiaibCH lo.iyfiOBaTo- 
6eAUM. ecxH ace oMeMi. r>>TO«. nfr«Her AaBari. rt-HeBue HBAeiiiiH. 
IlycTb renepb CyjieT otViaxP ”3 ,6o.ibuiHx* mhcthu l(') Oxatu- 
BBercB. mo paccegHHe or Mat<w lahiix •larrim iipoHcxo.inT ibk jxc. khk 
or uiapc roro o.-yjieMa. **“ csHraAH *,aciHuu iiiapi xaMH. 

OxasHBBercH, iio oseHb BHiH«yTwe MICIHUU (Tiiria na.io'iKH). hah OMent 

cMBTue (xeneuieMkn). ftec tiopn^’i' o opMCiiTHpoBaHHue. OyAyr ()acceMBaib 

TBXHce, xax H luap, ho roAbku NCCKtMi ko HHoro ofn.eHa. 1 op.i3;io CH.ib 
nee cKaTUBteTcH BAiiHHite Heo.TA^’rc’.inocrH HacTHU, koiaa ohh HeoAHHS- 
KOBU. ToPAa Donb.iHercH AoCaB****”^' patteHHMe, xoiop ie HO/hcr »k xaanri 

AOBOAbHO CHAbHO Teope.THMCCXMl ^^J^aeny lO ,HUAHXarpHCcy paCCfflbHH*. 

Tbkhm oOp^aoM AAH nuAeBoro <>6Aakd BaiXHO duAO 6u HSMepHTb npo.3 
paiHOCTb Bl CAoe, ioAu;HHa loropr'i'u M3BecTHB, uafirn HHAHKarpMCcy pac- 
ceHBHB H onpcAeAHTb cieiieHi. iloAHpHjauHM pacceHHHOlo CBeia. Ike mo 
Aytuie Bceru AeAaibBAywax oiuoro UBera. CMemeHMe yrAa p iianCoAb- 
uieft creneHH no«iHpH3auHH npoip*uAHT aaxoHOMepHO npn HaMepeHiiit p 
or 0 AO 1, nosTOMy, luuepHB pi ho«ho cyAHTb o pasMepe sacTHU. Ecah 
/ ecTb KOAHHecTBO CBera, npomejimp* nyrb /. b oftAaxe, a HiMiAbHoe 
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KO.iM«iecTBO ciera^ to Be^M^MHa a — ^ log nat | Ha3UBaeTCH KO»4xt)M‘ 

uneHTOM SKCTHHKUHii. 3Haii ero. ;ierKO onpene^THTb mhc^io hw^ihhok N b 
1 CM*, TaK KaK c yneTOM oKaabiaaeTca, mto t ^ 2r.Va*, a 

o6avee ko-imhcctbo nu^iH u rpaMwax na cm* Oyaei “ in. Bceii hs- 


BecTHO, HTO Co-iHua He<1o Ka/Kerca hpkhm: npnqHHoA ryt hhah* 

KaipMCca pacceHHH«, HanpaB.icHHan Bnepe/i C)Ko.ioco-iHeMHo<* CHBHHe 
TCM ap'ie, MCM Co.ibQie \ Kcib eme aaMenaTe ibHoe aB^cHHP - iieHea 
HAH r;!opHH BOKpyr leHM ro-n>Bhi, riaiaioinert Ha o^.iaKO ryMaHa, Ha 
nu-ibHyio noM^y m.th hh pocmhk»i r.iopMH BNAna BOKpyr ienH caMaieTa, 
uoiia^aiomeA Ha o^.iaKO. 3io J^pjKUHOHHoe BB^eHne nponcxo.iwT M3- 
aa pacceHHHB ceera .Haaaa*. Hm >kc oM^acHHetcH .BpoKCHCKHft npnapaic* 
H Ht.iHmie MKOHon>*^!it'h Hvy'/^/^M^rh bchwmkh BOKpyr ro.io- 

BM. t>P3KUH0HHue Kpvr»i HAH paiy)Kiiwe ^HeHiua* BOKpyr/lvHU 
3aHM np(»MCxo>KAt*f:nt^ii [lacceHHMio ,Hnt*peA*, :?ro bi.vhho H»^j»oTaf*Tcii 
B nhi;ieB )ft aivifK (Ko.ii.ii.i r>Miuo:iaK h:i Kane.ThWLX hoijj m »<pHrTa-i- 

;iHKax ;i!>.Ta b o^^ianax h.th na laMct uiiiix okhbx Vr-nimoA pjiA^yc 0 ta- 
Koro Kpyra, paanyc vacThiiw r b taBHCHMocTM or nop^iKa rt KOvibua n 

BoviHu A cBH 3 aHu (popw y.ioi* llepHTHepa r ^ . Ha- 

npHnep, Kpnciif) 6ypoe Ko-ibim iipn H3Bfp)KeHMM KpaKaroa ,iajio paswep 

By.lKflHH^CCKHX nW4HHOK« — 1.^ MHKpOHB. 

BepHCMCH K laMHNM o n«,ie»hix c.i^iax. HM4Kt>paKnHOHHHr Ko.ibua 
Ha^;iio;ta«iHCb b hhx TpH)Kxu y Hao b CCCP “ b \9()^, 193H m 1947 rr. 
H BKAHMo TaK>KP npM HaieHMM Ciaporo riecbBHoro B 1933 r Ra^^ pajiMy- 
ca K(Mbaa nepBoro nopHAKa {n ^ \ , npnMeM h , torna a»3,5 mmk- 
poHa 44 f>, cMOAOBaTe.ii.Ho MacTHUhi nu.ieHux c.i^i^iob 6hiAH .KpvnHH- 
MH* Koraa HH^>yab, noTHBBtiiHt'b Bhiiue cneaa. mo>kho 6yaeT ynni^Tb 
Ha bell r.nopHio. thk kbk aah 6 3epKa.ibHue luapHKii oTpawaioT 25% 
Haia.i H 75®o BnepeA (npM p~n m 1 bio cooTHouieHne cooTseTCTBeHMO 
ecTb 80 :2() h ^‘*7 '33). To, mto iii.ipHKM iio)kho npHHarb 3a xt pKB.ibHwe, 
BHiHo pa6oT 1 ,J\ KpHnona, Haiuenmero hx kik hb noB»‘pxHorTa 

cawHX MereopnroB, m hb Mcc^e Cmkots* A imhckopo wereo- 

pHTa: mapiiKM c.iobho HHKe.iMpoBaHbi. B^*pohtho raKVKe raaA’ 

KH M C.ieCTHIUH ITiapilKM CyAH no AaHHhIM OnWTOB C HX 

H.’iaB.ieHHcM H ny ; \l tom h ;ipyroM c*iy*tae ohm ona^H- 
BaiOTCH MUKpOCKOIimieCRM'^^ KaPf .lbKaMH, CAytblMH C p.iCn.iaBvieHHOfl no- 
BepXHOCTH TtMa H p HHW M H H B03.iyXe. H\ieiOTCfl AH B nhl^e- 
BUX C.ieABX MaCTIjny O^^.IOMOHHOA (t)OpMhI, Mhl Me 3HaeM, 

HO eC-lH OHH H ecTb, TO (t)OpMtJ AAH MB/lblX ‘^a<'TMll BB-lHeTCB 

BTopocTcnt HHWM g pacceR^’^K cBera 3iecb BaacHbi paTMCpw m hmc^o 
H aCfHU X. /ld 6 t)p 3 TQpni 4 ^ HCC.ie.lOBaHMH AbIMOH TB63K i, yiB/lBHa, KOHOTM, 

HamaTupn m /ip. ^()Ka 3 UBaf^^ d bhihmoA ()<^,iatTH cnentpa h04(J>4)H- 

UHeHT nor.iomeHijg K — ^ir npH’icM npH a !0 miKooHa h Menee. 

T — 6, a 4; ri()H q ]0 vofbpoH h r — 2, 7.^0. T. e. 6o;iee 

KpynHHe ^lacnmig nponycKi^^^^ c»eT, iie oKpaiUHeaH ero. Rah mbctmu b 
1 M 01 MMKpOlj cOOTHeTO**^-^**^^ X " 3.2 H 4.8 M 2 M 2.8. 3to 

MCn<>;ib30Ba.i B. <t>tTeHKn^ ouenbH paxMepoB hhctmu BH*»pouit*H- 
Hbix B aTMOc4>eby B 3 PMHOM Ty I* rycoKf^po MeteopHTa; oh nj^iyMn.i mx pa- 
ilHyC rt -I MHI.poH. MomHO AVMilTb, MTO OpH lBM>KeHHH MeTtOpMTt HB 

p83HbiX Bwcopg^ 6yiyr rj) )j MnponaTbCR MacTHHU paanwx paiMepOB h 
MTO B KaHCAHf; ;X'«HHuA Momeh'^ iio.ieTa o6pa3yiomHecH MacTHU« Moryr 
6wTb TaK)Ke pa3;!HHHbiiiH. paccrORHMe D, n >oA 3R Kotopoe b 

nu^eBOM CAeji^e HHTeHCMBbOcf** CBera yMeHbUiHTCR b 2.718... paa 
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Htcriin N HI CM*, g Miccy MtciMU ■ r/u*. no;iytiHii D 

KAu vw# aMJiejiH MK le^iHKO nor^ouiCHHe B Awxe nesHoft rpy- 

'TVll^'’r- 3 «”''o'r?S..»iero’ci.eil ck.., 3 I. t.;.o npoUll.T TO.,«g 

1 i M 26 MMl^HOHa Ha cS* OK. 3 a. 10 CS. MTO paJMtpu MHCTHU 
np 7 se‘i. mbcIku c f .-4 h.ih 2 Ou.io Menbuie b hlCkOvIbico paa. Ku,(H)h- 

uHeHT oc;ia 6 .ieHHB ceera ecTb K-, Ha o;iHy lacTHuy no;iyMafTCfi a » * 

nnt; to-* . aevieHux ;ivm 8 X h b 2.0 paia Go.ibiue b chhhx. U );iec Mea- 
Kiie’MacTHm- A«ior M^^Hbinee a. xora h 

() 6 meM 3 BeCTHO, mto HaH 6 oAee Henpo^paMHUM CyACT uf\%i\ix» bh- 

_.,7rx”r H. riOKpOBCKHfl. 1909). nUAKHKH 

AiiBue B .lyMf co.iHeMHoro CBora, b cpeAHCM hmcwt p p . 
‘’”“‘HaB6QAee pacnpocrpaneBB CABAyK^waii KAaccH4)HKaHHH Me.iKHX nac- 

10 .HKPOH. «.«»«< " ““vxe c »«op.- 

' *?^r“p:ip o' irii- o':,- 

CtO«IIHOb HO »MO« CKOpOCIbW, »h 4»1)> t»H HHT. MlCtHIHH TH«pA» 

*HlK«e. 0 1 AO 0.001 MHKPOHB, nBAeHMB He 

nor 6 :o ^o.«K,«- -acHM yo. ..yiOT » 0 poy.o.o« 

;iBH*eMMM. AH‘j) 4 'y"«‘'Py'''^ „.,u.nrtu 1 MHKDOHa B BOSAyXC 

On«T noKaauBaeT. -no HacTMaj P««^“ 'ieCaTrcH c HOHaiiH. 
H.- MoryT AOAPo octaBarbCH; ohh roBopHT -- KoaryAHpy 

vKpynMBioTCB h noTOMy BHna.iaK): ua m.THiiw HeycToftMHBH 

«,r (<Pip.T«y. ..po«rcc «.K co“««.l 0 o.«e 

MCHH nocAV o^paiOBaHMH Auua, P- A KOHiieHTpauMeA MrfCTMU numM 

."eZi .7«“o 3“ oC. «criu P.CTH, «p. -OH « HOHH.eCt.. 
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iiaTeoMaw b 6oJikUJMX npfjMax. IlpH Me^vicutioM 

mooOpmobmbh BOSHiKaioT KpynMue auhobu^ 

C KOHiieiiTpaiiHeA 50 ut u* HSueHawTCH ne omuiKOii fiucTpo ( jarawH) 
MBC. .-CT-U CO “P- uaHHaKouo ;UH 

jyMoa IlpH McnateHHH Mei8;i.noa »ct rjja /kpoMo Au. Ag m Ft) b b-ick 
?Z vre no.ivs.iK>rcB ah-h H3 bx okhc;.o»; npH btom MacTim« flbiuo.. 
nSivMaaiir»> ch;h.mo sapajKeHHiiMii, kbk h iiph AypHWX XMiiMsecKHX Au- 
MOoOpasyiomMx peaKUMBX. 1 ipM mhsboI reMnepaTvpf rLJ 

TMUU OK8SblBaa)TCB SapB^CHHhlMH HOTOM. BMAMMO SB CM* f IipHCOeAMHeHIIII 
HOBOB B03AYXa. TbKOBU CBOACIBa Mt'raAAMMeCKHX aBp030Afft. COOtaeTCT- 

BVBJiniix nHAeBMil CAeaan )KeAC3Biiix mctcophtob. TlocKoakKy hx oia- 

DHKH MBAACIU lieTtAAMMeCKHBM, TO BTO 3HaMMT. MTO OHH 6MAH PpM 

T«MnepaType h 3 BHSKot luieBKH 3 acTWBanm<*ro we.ifaa 
TeAkBO MBOrBC mapMKM MMeB)T BHa KaiI«*aJ,KB I XBOCTHKOM M^IB. KBK 
nvauDbKM noAH LyrpB B BAeKTpHMeckoM noae MacTHUw okbcaob 

Bce^eM Fe,0, o6pb3obmb*.ih uenoMKH, toraa kbk b 

6uiiO kSK H Htnf. JlAn OKMCM KpewHH^ SlOj. C)K»Cb utriiM* AHCl 

AOtOJIbHO OOAbUJHe IiapHKH. OpM BOaHHKHOBfBBB M^K^SlMer- 

pieT POAI. KOHaeMTpBBH).. TBMnepBTypB. aBBACBBe. P«^*P 
Koe cocTOBBHe. CteneBb AHcnepcHOCTB onpeAejiBer 

KOvnHue MacTMau KoaryAMpyioT OwcTpee. Kpoxie roro. c noHM*eHMe 
KoaaeBTPBiiHH HBwe HeKotoporo npeae^a asposoAb craiioBHTCB ycioftMM- 
JhI ILT npB* ABpo3o.ibHoe o6abko oJumho boam- 

AMcneocBO - b Ben Bceraa npeflciaBAcHN MacTMUhi pasHoA BeAHMHM«. 

nSc.° K..Jo? »».-«.««« -.e 

Toporo OBB BOSBBKAB B 2-10. 0 «hlMHO B 4-6 pBS. "IJ 

oaM^rBX aaiieBiiCTCH sKBiiBa^eHTBoft e« ct|>BpMMerKoft. ^'*’"TaeTC«, «m 
VCTOdMMBOCTb AMMOBorO OYAaKB Be SaBHCMT OT CfO MeKTpHMeCKBX CBoUCTB. 
XOTB Hano APACTBUeM y. 1 bTpa«t>HOAeTOBOfl paAMBUMH nUAllHKH 3ap**a- 

L 0^pL...«« npo„opu»OH..... ». 

cynBBpHoA naotuBAM. noxMBC oMCHb OoabmoA: «np.. 1 m« 

iipeBpBmeHHoro b 10* Ky6MKOB no 1 Ky6. ‘‘"''PO»y ^‘y* 

HOcrbOB KB. Merpal MexBHMMecKOC HSMOAbMCHMe TsepAUX Tea h a 
• laCTHU MCAbMe lOMMKpOH H C TpyAOM VAaeTCH pHAOM npHClIOB lIOAyMim. 

1 rK^oH^op.aAo ne/ie noAyMBetta Z. 

nCHb AHcnepCHOCTM nponopuHOHaabHa SHepi BH yAapa h tcm • “«“ 

MeHbUie BH^OCtb n.lOTHOCTb H nOBeOXHO. THOe ll8TM>Kt HHe AM.lhO(.TH, npM 
MerraiyB^TCB. MTO npouecc nVAHBCpHHaUHH < HH.aH C B..3HHKHOB.HMeM 

nyaupbKoa c tohkmmh CTCHKawH. IlpH AutiaHHH no^oAHHX ohh 

bLtJb hb 6o.iee Mv.iKHe mhctm. c<t'epHMecKyio 

MMfiomvio HaHMCHbutyK) BHeprHK) (K) H. HePiief), 1. • > * 

6. cTp. '25). HaMfto.ieeBwcoKytn AMCi-epcnK) AaK>T B^puBW. ’•j' J” 

Baa BOABB yAapaex o fioAbUio* •tMeprael^ h 

HHH. BemeciBB c bmcokoA TeMnepBrypofl t KunfHHH, 6yAy'tii 

MOrVT HBCMTBIb CBOBMB napBMB HOTOkH rOpHMftO BOSAyXB. ««nn. 

Tlnu t -^jOO vmt TPVAHO MCKVCCl IICHHO nO/IVMMTh HS A***HOrO mC 

o«»Vcrf/>»m.o J np» «|.yMX Hpori. .o.- 
ncKcauKit napoa aeiueCTaa npoHcaojiar aa paaflfM>fl.ieHHu« iiwaHwaxtoro 
« AmJctia’^Oo.a.H.e n»a«HO« » aoa.yaa onppaaaaaac. 

Ctokcb (IH52 r.) b npeAC-iax or 0,4 ao 100 mhkpoh; t’ — - ^ 

PAe n-pBAByc MBCTHttM. P «• nAOTHocTb 

DBMMe CMAU TBBCeCTB M H K034*4>«^‘’^‘^ BII3KOCTK (1,6 10 ).MBCTMafc* 

SbABIOT B BOSAyxe TBK, MTOOh COnpomaAeBUe ABM*eHBK) OKBSBAOCb HaM- 
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6oA^uimu. Hwip. iwaaHiKM-nji.ini-ii, 6py(KM ropMJOHTa.iMio h t. 

mcTiiuax cKasaiaapTCH MnaaHe saepraa BOSAyxa, koto 
?>Hi ciJilma H ntAenae. TaKHe .HaACTOKCoaH* Macrnau naM 

Ht*6yAyT acTpeiaTbCH. WMC.ieBHO cKopocn. naAenH* aah uiapHka n.-ior 
HOCTM pm^ 1 TiKOBi (CtOKC •Mll4;iMiC€H). 

/advC. t 


P«AiiTC inipHM 
CvOpQCTB BAJKMIA lao 


1 16 

' 1 ” 

0.1 

1 001 

1 1 

0,014 

U.UC022 

j OOOOQll 


O/HX MHKpOHjl 
lU CM'ceK 


noMa-01 MMKpoHa pasMep mapMKa AMaetca cpaaHiiiiHM c a4Mjio« 
cw^A-oJo npo6era •.SaeKya ao3Ay*a. uiapHK MH-aaei npocKMb- 
3UMTb MfiKAy iiMMH H conpoTHMeHMe na.ieHMio yi^cHkiuaerca, mto 
rillioS V Macfna 0.05-0.1 MMicposa CKopoctb oceAaHHR Af- 

laJwa TaKoft. KaK h CKopocTb OpoyHOM ABHAceHM N oaA«Hae HaM-Haei 
nooHCKOANTb THraarooOpasHO. bo;iee MCAKHe MacmuM ysacrayioT b mo- 
ISSwSL A.H*eHHH raaa i. He oce^aK^T Ohutom »to Hame.i BanKfab 

MA% nJmQB OKIICH B MeieopHUK QAtAOB pt3ieMMI!He HX 

JJJpJ? oKaswaaeT 6oabUiee AeftcTiHe. ney crapeuMe aum« ot 

Si. .o«ae»^ N CT..UBKTC. «.« 1.^ .. c.^To 

iiDcMeCoeraTb KaKo»o V B iiH-ieBUx r.ieAaxi* Mu jHaeM. vio c 1 cm 
4-7 MM toaiummu. Hycfb noaer MereopaTa a 3iW Kr 

MHX 4 ceK CO CACAOM. AAMHOi 80 KM H HaHAAbHOfl IflHpHHOft 100 U. Ro- 
kIUm n'» n:ior.(,ci»«-3 C0CT...t okoxo IOO k.. KOTopnf. 

6vaVMM paHHOMt-pHO paccesHU a ouaobom uhamhapc caba*. AMyr oaot 
Jxth 4 %-® r'cM». npMHaa paauepu hwamhok CACAa b I Ky6. mmkpoh, 
r?.»AeM H^wao »'l CM.'’ pa-HUM ^ ^ ' f 

t'^eaa b U) 083 MeHbuieU, hto mowct AAMTbca ABiBb MTHOBeiHe. > 

■«1 i lO* CM*. TaKMM o6pa30M KoaryaattHeft b nuaeBUK caeABX Mereo- 
DOB MOWHO BiioAHe upeHe6peraTb. ToabKO b cayuae npMcytCTBHH cy6MM- 

5^:r.-,ecK.. «c.ru. r„\:VxrpT3«T::e 

AHiUb HecKOAbKO HpoueBTOB BMAecTBS ca€Aa. STO 
HO vAeAbHaa poab taKHx MacTMU, khk bhamm, HeaeaMKa. 

O 0 P 83 OBaHHUB MCrrOpBUM TfAOM B aTMOCtpepC. CiaHOBHTCa COCTaBHOft 

MacTbio ‘♦roB florae iMCft h b cbobm iioaeieHHM o6a3?.H 
KOHiM iioaeAeHHH Bos iyxa -Hanp. 

MMHeCKoft iHpKyaHUHM H rypCy.ieHUHH MeM nocaeaHaa Buuie. xeM Ouct 
pe« mabt nepeueuiMBaHHe cacAa c hhctum B03AyxoM h oucrpee paapy- 

™*”o"npMMMHe Hi'AOCTaTOHIIOCTH hOHUtHTpaUBH N SaCTHU 
MOXHO 6 «ao 6m nieHe6peraTb MHoroKpaiHUM pacoeanHeM cBera. ecAH 
'6fei onTHHecKBA TO iiua He 6uaa ueaHha. lb sa mhopokphihocth paciCH 
MBB Bo3HHKaior Te BHaeHHH. 0 

u no ^roH >Ke npHHMMC noaapHiaaMa oTpa>KeHHoro CBeia > mi nbiuaeTt». 

Lr B BeKo,oport creneHK AenoA«p.uyercH. 

noKB TaKHA HSMepeMHH; HX «Ae 40 Haao ou ripoHHU b rpex noaowe 

Sant iioaOO. .looBBOHHoe ofB* iu.fHM.‘ caeja pacceaHHUM .bctom He6a 
J.KAte yMCHbiuaer cTHiieHb i o.iapM3auHH m upwAaer Oeaeroi.aiuft ottc- 
HOK lia rpBHMie caeAa npoHC\oAHr MacruHHoe oipa>KeHHe <BeTd, Ha b 
. lUHHBy KOToporo (a/ib6«A(>) oKaauBaer uAHaHHe Ko.iMHecTBO CBeia, nor- 
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JomeiiMro h p«eeeNHfioro BtyrpM Oimaico BujiHMaii apKocTk 

Meat ftyaer MaMc**ib or toro, boa kbknm yraoM «ro ocBemtcr CoAHne 
B cXMaxe <ia.'tNa hpomcxoant pacceuNMC cBert. Bro npoNaBoaar sacTMiui 
e K<l («oarKyaapMoe pacceaMiir P<^*a). (aHjf^pakUMOHUoe ptc 
c**BMe Mh) h npeaoMJifHHe h otpaxieMHe bo aaKOHan reoMrruNMecicoft 
oniMKH u cayqae p»I ( reoMeTpHMecKoe pacreaMHc <t>peHea»). ^tm tdh 
BRBB pacceaHHB naaBNo nepexoaaT apyr b Apyra; NHorAi b oahom odaaKe 
MoacMo OAHOBpeMeMHo noAyjBTb Bce tpa bhab pacceaHHa. B nepaoM cav- 
BBC MBTeHCMBBocib pacceaMHoro cbctb F opooopiuioMaAbHa KBaapary oflb- 

eiia V oacTBUi bjb «*, TrocaeAyer aa savoNa Pbjwb F— iii.ua. 

[— H A* Koatt^BiweaTu npeaoiMeBBB aacTHiui ■ aosAyia. 

HsyBBB PBCCMBBC CBOTB, yABAOTb ABKC yCTaBOBMTb, KBKIW MOABKyAU fB- 
SB BWTBBylU BAN COAIOCNyTU LlOlirpaMR AN^N^paKUNOHNOPO pBCCaaNBA 
BBAMIOTCB DHABBRN; OBO BBABeTCa AAB BBC OCBOBHUN dMKTOpOM OaOC- 
APABIUIUNM OBTBWCKBe CBOtCIBB BMAeBUX CA«AOB, B TBK KBK a’OAMMO 
It A, TO Mamie M3MeBeNNB »-cxoabmx napaMerpoa Moryr npoaecTB Aaace 
K nporNBOflOAOBCRWM pesyAbTBTaM. MHTeHCRBHocrb pacceaMNa dyaer sa- 
BBceTb oT ABarpBMMw HanpaBAeMNocTH, aabhh boabu a BeKoropoA ere- 
■eaa paANyca. dio— h 3 b«ctnmA mbm caynaA ns pSAHOAOKaBHa, rae pas- 
ni^pi^ BSAyMBTC-ia N AANna atviNfei oARoro nopaaba. Mu yaie BNae^a bto 
npa a- 1 MHKpoH p-ll, rax mto aacTwnu ftvAyr CMHTarbca npyoMUMH 
AAR MNX reoMetpMaecKoe pacceaaHe aaet I6,8H aaepraH, parcrHaatfMoA 
aasaa B a CTopoau, toraa Kax W6,7% oOoraeT aaemuy m npoAaer aoe 
pea. nosTOMy nuAeaoe oOAaxo bAamsn CoAHoa ftyaer ocoOeaxo rpknm- 
TO ate npoBcxoART hb xeOe a cerMexTe sapN. Tbkrm oApasiiu, AMd)Ai*ax- 
BNONNoe pacceaHHe b NanieM CAyaae RBAaeTca ocrobrhm. Ecab fl^oai- 
BO OMAO NSMepNTb HS AByx nyBBTOB iio pasNUH HanpeaAeNBRM apxocTb 
MAaxa, Toraa, NCnoabsya pacceaaMa, ao cooTaomeNMX) apxovTfA moncho 
OWA o Ou HaATN pasMep aacTMU nu.iN HaapBoep. no ip <t>. IO.isA**BMay 
WA CMMero caeTB (A rO .625 MMxpoa), ,to oTHouifRae aar vrAoa IWF m 
AJ paaao 0,01 HsMfHeaMe pasMepa aaorHU acero a aaa pasa yae.iHMH- 
Baer sty BN4>py a aecaiKH pas. tbk Mro ueroi 0 ma 6u oaenb torhum. 
CoBMecTNoe aeAciBHe MOAexyAapNoro a AH(tMt>paKiiNORHoro pacceaHNR 
apNHOAHT K TOMy, aro B sBKOHe PMea Narea. NBuoerb pacceaHaa OvAet 
yOMMTb nponopnaoHRAbHo A-*, rae A<4. Ha^AWAia oOabko .aa i-po- 
CieT , voxcHo 6\d hhAfh oOmee nor^oiufHNe cBera, xom HyxHo 

■OMRHrb, BTO SAeCb AficTByeT TBKNce NsOapaTeAbNoe norAonieMHe Bay- 
aax oahoA boahu npo^paNH«>cTb oCAaxa Moacer 6uTb roeceM ae tbkoA 
Bax B ApyroM QNeTe. lllyAeAKHH AoxaaaA HBAHaRe MaxcNMyMa npospaa- 

aanpHnep, aar xaoeAex boau b 1-2 Mv^Kpoaa 
A"»0 4W MX. y OoAee xpynhux Baciaa, rae pacreaHNe reoMerpaaecKoe, 
BToro Her. lIpospaMHOCTb ouAeaux ot^AaKoa xax ns MeAXHx. tax n ms 
■ pynHUX aacTMA yaeAHRMaaeTra x xpaooA aacTH. aro xopoiuo Hsat'CTHO 
NS npNueHeNNR caeio4)HAb'ipoB b 6MNOKAax B iftoToannai arax. Pa^Mepu 
aacTNii Mci^ccTBeHHux AMOopaiopHux AUMOB, iiXAR)aaa caacy, oCumho 
pBBNU 1-2 MNKpOB. V HRX OOrAOlUeHRe HSXOOAblDfce B BNAHMOM Cf»eK- 

tpe. Boaee xpynHue BaiTMBM ( 2-14 MMXfOH) pacceMaaxn n ocabOabiot 
OA aaaxoBO ace aahnu boah. SAecb i acceaNHe npoi.opnMONaAbMo XBaApary 
pBANyca: tbknm oOpasoM Bept-xoA or btoj oA x nieiToA creneBM pasHvea 
bmncxoant BAaBBO Meacy a 2 . Hanp. aab A- 0,61 npa a-O.eS- 
MMKpoa P — 2.8 N 8,4 n cooTBererBeafio noxasareAb 
8,8 B 2 . 2 . ilaa puxAux bmanbok Aeao flyAer oOctoaTb NBaae: HaTeacNB- 
Btk.TL pOCCCBMOrO CBeTB MOKeT 6IITB OpOBOpBMOBBAbBB HA OfrMMy H 
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w xcJiesNwx ***‘^*®P*'^^‘ m TOJiwbO tnn ftOJibUiMX 
Mepa« «irmK«*iiocTV uMApaTi •’o •o^mobmo, mk 

sJSwn, uorMM eBp«»ewM , wiieTpHaecKoro pi*cce«- 

WuMH Tp#y<>ep « Bepnep. V «*npaMeaM anepeA c ko»^«- 

"•wit®* pt««aH«e «e88*iM:»MO 

Jiir."«MA:*«epeA- "®"P**'^V. »«*«•*• "e^wAHMec- 

^fO AOpOIttO Bl ®**P**^*^- MM4>rMH BO AOtBTCB B BOTOBy AentCtW 

> BMPB>BA BpeAOlMeBBBB ,, BBCPCA. • B»»BA, BCIMAB* 

^rpaJiTii pKceBBUB JenpoIISBtie BicpaBM. Tbbbii 

■•pBBB ®yAyT AetcraoMTk MB ■ eCAN obb 

‘iteB^OB. BMAeBUe CAeAU “*^*‘*P|!’?f,0_3 mBBOOBA). OyAyt OTABBATbCB 
25^ Bi TBBBB BpyBBM* BKT«B (>2-3^BB^t). 

BB«Jf: BpOBBtBpyBCb BB ^ OOAe* BCABBt BiCIBBM C AH4>- 

'> JHppyr BBA TABBX BpbBX ppii utAeBBM CBXOT»-AAMIIb* 

mKiiBOBBUM pBCceBBBtB. iiTo abL BorAomeHBe COABtMHOrO 

Soro BertopBTi • aab TyBryccitoro m ai y 

^‘MPKBBb B ca«A*. MJiu mbaob ofl^eBe o6axkb bpohcxoabt 

"*• •“"i/snsirft?” . cy .-p-* »*««“ <^‘^2 si; 

V ojHK>iip«Tiioe Hi nwcuo m»ctiiii. Earn *t iron 

>^gfMllo nBCinuMf no . o%tnk iipaTf*en»io«» to 

j^ wmpmnmn ■ 4ii(k) ^ J g ^n «ioc*iiilu sinwiiiioT I 1 10^ 

WrrtBpOBCXOABT "<»<*• P^ Ja^CBBBe B BBWTCB. BO OBO 

OiMBBt TO BfB TBBOB n«i(j-yr^ ryCTM B BOnpOBpBBBU, 

Tbb BOB wmmtmt cabbm ^ imciBm 


mSTmmmnm. Tbb bob SSTSMiiiMP'* b*ccii bbcibb 

I o|Micyta»y«t tme uMot 

CBO BWBTOAbBO B^BBUX ("•“P'J " P^,y ^H^IO Cy6BBBpOCBOOB'lfCBBX 

vBBtni** Bonp. c o“0, 1 0.01 • botobb CBtria Bitt oe 

■BiatTf*** BBOrOKpBTBOB , JmJ.^ 0 BO fBnep'iOABMeCBOBy 

‘ SlSiBBBBtoAkBOBy MKOBy UPOBC- 

f ^ d ecTk KO%<Mn®nHcHT p« B umom 

BfMWT jftf AOeBBO* coeBTpBAbHoro J 2 b oJaub. bbao noAB- 

MBOBOe oOABBO OBBSWBOeTCB “JU^^BBOBTCB BOrAOWeBMe. npo* 

* SSSS^BBAkBOe BAOIttBAB BBCTHtt ^•^“^QtQ^oTO BB BOrAOm'*»T 20— 

Be cvmecTByeT. 

Ii% BO BMOBCAeOBIO H OHMTy, O^HX ^ I^K BOrAO- 

Scab cym^cioyer b ■'‘2ro^BKo'*oM*eTCB OBptaieHHhi'*. Mu oOmbbo 
MBbbb coero. to JiJ bio boShko npHcytcioywr bbc- 

•« BO«AB>ABeB <»;«»;2L1 b oSiaOMB BOrAOUIABOB. 

PBBBMB pOSBOpOB C P«BO»iBB - 



AMTEPATyPA 

Mc tt y>»«— « — ■ y- »“7” — -r? *!^ 

•• ‘ill* ‘*“ 

* ^.T^JSSSS'T:^ r.S*^.. — f« ”w— ^ ** •-”• ""'• 

» WB -- - -,^1, bOmMA ■ MC B— BI B B BtBBCf*^ 


c«p. It-WA o 


’/I 4.< 
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